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PREFACE 


The  relationship  among  the  volumes  of  the  report  is  depicted  below. 
This  relationship  does  not  convey  all  the  information  contained  within  each 
volume , 
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INTRODUCTION 


OBJECTIVES 

The  objectives  of  the  installation  analysis  are  as  follows: 

. Development  of  pertinent  vessel  information  necessary  for  the 
cost  and  effectiveness  analyses,  including  the  following: 

. . Existing  physical  conditions  aboard  the  vessel,  especially 
, in  compartments  where  wastewater  management  system 
equipments  may  be  installed. 

..  Existing  wastewater  management  equipments/systems  aboard 
the  vessel  (holding  tanks,  garbage  grinders,  sewage  treat- 
ment systems,  etc.). 

. , Location  of  black  and  gray  wastewater  sources  aboard  the 
vessel, 

. . Vessel  resource  capacities  and  estimated  usage  rates  (prior 
to  system  installation). 

. Selection  of  the  viable  candidate  systems  as  determined  on  the 
basis  of  the  feasibility  of  installation,  using  the  governing 
installation  guidelines  and  assumptions. 

. Determination  of  the  black/gray  wastewater  (or  sludge)  holding 
tank  capacities  which  can  be  fitted. 

. Development  of  installation  cost  estimates  for  each  viable 
candidate  system. 

. Development  of  drawings  showing  the  proposed  arrangement 

of  the  wastewater  management  system  equipments  for  each  viable 
candidate  as  well  as  the  arrangement  of  the  black  and  gray 
wastewater  sources  on  board  the  vessel. 

. Development  of  Installation  related  effectiveness  attribute  data. 


1 


ASSUMPTIONS 

Tho  pertinent  assumptions  end  guidelines  governing  the  installation 
analysis  aro  presented  in  Volumo  IV  of  this  report,  along  with  the  details 
of  each  of  tho  10  candidate  wastewater  management  system  concepts  in 
configurations  suitable  for  oach  vessel  included  in  this  study. 

APPROACH 

The  installation  analysis  was  performed  in  three  stages  consisting 
of  a preliminary  installation  analysis,  a shipcheck  to  establish  viable 
system/vessel  combinations,  and  an  installation  cost  analysis  all  of  which 
are  discussed  below.  Prior  to  this  analysis,  visits  were  made  to  a number 
of  vessels  to  inspect  installations  of  the  wastewater  management  subsys- 
tems and  equipments  included  in  this  study. 

Preliminary  Installation  Analys i s 

The  candidate  ship's  general  arrangement  drawings  and  piping 
diagrams  as  furnished  by  the  U.S.  Coast  Guard  were  reviewed  at  length  to 
determine  existing  conditions  so  that  the  WMS  requirements  delineated  in 
Volume  IV  could  be  applied  to  the  vessel  and  a preliminary  installation 
analysis  made  prior  to  an  actual  visit  to  the  ship.  This  approach  was 
intended  to  maximize  familiarity  with  the  vessel  and  to  determine  any  pos- 
sible questionable  areas  of  interest.  Each  system  was  investigated  as 
to  space  requirements,  possible  equipment  locations,  relationship  to  ship's 
functions  (operation,  mission,  fuel  stowage,  water  capacity,  support 
systems,  etc.)  and  its  relationship  to  the  reportedly  existing  waste  disposal 
system. 

In  order  to  obtain  as  accurate  a picture  as  possible,  arrangement 
drawings  to  scale  were  made  from  the  ship's  plans  of  the  possible  installa- 
tion spaces  and  "dummy  cut-outs"  of  WMS  equipment  (also  to  scale)  were 
used  to  determine  if  a proposed  arrangement  was  feasible  and  if  any  problems 
could  be  anticipated.  The  results  of  the  preliminary  installation  analysis 
are  presented  in  Appendix  A. 

Shipchecks  To  Determine  Viable  Candidate  Systems 


Upon  completion  of  the  preliminary  installation  analysis,  a detailed 
shipcheck  of  the  vessel  was  made.  During  this  visit  various  factors  bearing 
on  the  investigation  were  considered,  e.g.,  support  systems  (compressed 
air,  sanitary  flushing  medium,  electrical  power  generation,  salt  water 
systems,  fresh  water  systems,  fuel  oil  systems,  etc.),  correlation  between 
actual  ship  arrangement  and  that  shown  in  ship's  drawings  furnished  for  the 
study,  relationship  of  other  ship's  systoms  and  equipment  to  the  location 
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and  installation  of  WMS  components  to  determine  interferences  and  reloca- 
tions, access  for  shipping  WMS  equipment  aboard,  removals,  relocations, 
etc.  The  drawings  prepared  during  the  preliminary  installation  study  were 
checked  out  and  modified  to  reflect  actual  shipboard  conditions. 

The  discussion  of  the  shipcheck  results  presents  a verbal  picture  of 
what  conditions  actually  exist  aboard  the  vessel  and  how  these  conditions 
affect  the  viability  determination  of  each  wastewater  management  system. 

The  installation  acceptance  or  rejection  rationale  for  each  candidate  WMS 
is  presented,  complete  with  estimated  tank  sizes,  equipment  locations, 
possible  space  modifications,  relocations,  limitations,  exclusions,  and 
any  other  such  considerations  as  may  be  necessary  to  obtain  a lucid 
understanding  of  the  situation. 

Vessel  resource  capacities  (including  the  source  of  fresh  water)  and 
estimates  of  usage  rates  (prior  to  WMS  installation)  were  obtained  from 
interviews  with  cognizant  officers.  The  locations  of  all  black  water  (sewage 
and  garbage  grinder  slurry)  and  gray  water  (galley  and  turbid)  waste 
sources  were  determined. 

The  shipcheck  also  provided  the  necessary  information  to  determine 
the  capacities  (in  gallons)  of  required  black  and  gray  wastewater  (or  sludge) 
holding  tanks  (not  part  of  manufacturer  supplied  wastewater  treatment 
equipment)  which  can  be  accommodated,  as  well  as  their  configurations 
(heights).  This  information  was  used  to  determine  the  black  and  gray  waste- 
water  holding  capacities  of  each  viable  candidate  system  (expressed  as 
a percentage  of  the  required  holding  time) . These  results  are  presented 
on  the  WMS  Equipment  Requirements  form  together  with  the  other  equipment 
types  and  quantities  required  in  order  to  synthesize  each  viable  candidate 
system  on  the  vessel.  This  WMS  Equipment  Requirements  form  served  as 
the  vi  wring  point  for  the  cost  and  effectiveness  assessments  of  each  viable 
candidate  system. 

Installation  Cost  Analysis 


The  following  were  generated  as  part  of  the  installation  cost  analysis: 

. WMS  equipment  arrangement  drawings  for  each  viable  candidate 
system  and  arrangement  drawings  for  the  black  and  gray  waste- 
water  sources  aboard  the  vessel. 

. Installation  related  effectiveness  attribute  ' - >. 

. Installation  cost  estimates  for  each  viable  candidate  system. 
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The  starting  point  for  the  installation  cost  estimates  was  the  condition 
of  the  vessel  at  the  time  of  the  shipcheck  inspection.  Each  viable  candidate 
system  installation  was  then  analyzed  in  terms  of  a fixed  set  of  installation 
cost  elements.  The  Installation  Cost  Estimate  Form  shown  in  Figure  1 was 
used  to  record  the  estimated  requirements  for  each  cost  element  and  the 
associated  cost  was  computed.  Each  installation  cost  element  in  Figure  1 
is  discussed  below. 

(a)  Piping  - Wherever  possible  and  applicable,  existing  piping  runs 
were  retained  for  reuse  as  installed.  Pertinent  information  contained  in  the 
available  ship's  piping  plans  was  used  insofar  as  practicable.  New  piping 
runs  were  estimated  from  these  drawings  and  the  system  equipment  arrange- 
ment drawing  prepared. 

For  estimating  purposes  of  this  nature,  it  is  usual  marine  practice 
to  use  a dollars  per  pound  of  material  to  be  Installed.  Therefore,  an 
estimated  present  day  price,  including  material  and  labor  to  install,  was 
placed  at  $4, 50/lb. 

For  the  sake  of  uniformity  and  simplification  since  the  WMS 
evaluations  are  comparative,  the  piping  material  used  is  copper- nickel. 

It  is  recognized  that  most  waste  disposal  piping  systems  under  considera- 
tion in  the  U.S.  Coast  Guard  vessels  are  of  copper- nickel,  although  some 
PVC  (plastic)  piping  and  a small  amount  of  steel  is  used.  Since  the 
established  guidelines  call  for  the  principal  piping  (drainage)  to  be  of 
copper-nickel  it  was  considered  that  for  the  relatively  small  additional 
piping,  such  as  vents,  the  use  of  copper-nickel  for  all  piping  components 
would  not  adversely  influence  the  overall  results.  Accordingly,  the  amounts 
of  each  size  piping  were  estimated  and  a factor  of  50%  added  to  allow  for 
valves,  flanges,  fittings,  take-down  joints,  etc. 

(b)  Steel  - For  this  part  of  the  cost  estimate  only  the  steel  involved 
in  the  various  shipyard  supplied  tanks  is  considered.  Foundations  are  a 
separately  treated  item.  For  these  tanks  it  was  considered  that  one-quarter 
inch  plate  would  be  a good  average  thickness.  Since  the  tanks  would  have 
to  be  structurally  stiffened  for  proper  support,  a factor  of  30%  was  added 

to  the  plate  weight.  The  weight  estimate  was  derived  from  the  system 
guideline  size  requirements  translated  into  configurations  as  shown  on  the 
equipment  location  and  arrangement  drawings. 

For  cost  estimating  of  this  nature,  it  is  usual  to  apply  a cost  per 
pound  figure.  It  was  considered  that  a good  current  price  of  $0. 55/lb. 
would  cover  material  and  labor  for  fabrication  and  placing  on  board.  This 
does  not  include  the  cost  of  fixing  the  tanks  permanently  in  place  by  welding. 
This  is  a separate  consideration. 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel 


WMS  No. 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Coat  ($) 

Piping  (*> 

Pounds 

$ 4. S0/Lb. 

(Materials  and  Labor) 

(2) 

Tank  Steel<3) 

Pounds 

$ a 55/Lb • 

(Materials  and  Labor) 

. ... . . .. ..... ... 

(*) 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

(S) 

Electric 

Cables 

Feet 

5 2.00/Ft. 

(Materials  and  Labor) 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15.00/MH 

(Labor) 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

Removals 

Cutting 

Other 

(miscellaneous 

handling) 

Hours 

Man- 

Hours 

$50. 00/Hr.  (6) 

(Labor) 

S15.00/MH 

(Labor) 

Total  Installation  Cost  ($) 

(1)  Copper-nickel  taunted. 

(2)  Estimate  Include*  » factor  of  S07>  added  to  allow  for  valvet,  flange*,  flttlngi,  ttke-down  Joint*,  etc. 

(5)  Oo* -quarter  Inch  plate  aaiumed. 

(4)  EKlmate  Include*  a factor  of  307°  added  to  allow  for  required  structural  stiffening  for  proper  support. 
(8)  Etdmated  on  the  bad*  of  107°  of  the  weight  which  has  to  be  supported. 

(6)  Bated  on  an  taunted  cutting  rata  of  80  ft.  fax. 

Figure  1 

INSTALLATION  COST  ESTIMATE  FORM 
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(c)  Foundations  - Supporting  steel  structure  for  all  components 
of  each  WMS  (tanks,  pumps,  MSD,  incinerators,  etc.)  was  estimated  as 
approximately  10%  of  the  weight  which  has  to  bo  carried.  This  is  a usual 
rule  of  thumb  for  this  typo  of  installation,  rubrication  and  installation 
costs  for  material  and  labor  wore  taken  as  $0. 92/lb.  based  on  consideration 
of  today's  average  costs.  The  weights  were  estimated  from  the  tank  con- 
figurations and  contents  as  well  as  the  component  weights  given  in  Volume  IV. 

(d)  electrical  Power  Cable  - The  amount  of  footage  was  estimated 
from  the  ship's  arrangement  plans  and  the  WMS  equipment  arrangement 
drawings  prepared,  with  allowances  for  the  devious  routings  which  could 
be  encountered.  Since  ship  alteration  work  is  usually  more  complex  than 
new  construction,  allowance  as  made  for  less  installation  per  unit  time. 
Therefore  a cost  of  approximately  $2. 00/ft.  of  cable  was  used  to  cover 
material  and  labor. 

(e)  Miscellaneous  Installations  - To  cover  the  installation  of  various 
items  such  as  pumps,  motors,  skid-mounted  components,  etc.  where  the 
activity  centers  principally  around  alignments  and  bolting  in  place,  an 
estimate  was  made  of  the  amount  of  time  it  would  take  to  perform  the  tasks 
for  each  system  installation,  since  the  number  and  type  of  components 
varies.  An  estimated  shipyard  labor  cost  of  approximately  $15  per  man- 
hour (MH)  was  considered  representative. 

(f)  Access  Cuts  - In  order  to  get  material  and  components  into  the 
compartments  where  they  would  be  fitted  it  could  become  necessary  to 
temporarily  cut  the  ship's  hull,  or  deck  plating  or  a bulkhead  to  provide 
passageway.  The  number  of  feet  of  cutting  was  estimated  for  each  system 
installation  based  on  the  approximate  size  of  the  largest  component  anticipated. 
Estimated  shipyard  cost  for  such  cutting  is  approximately  $ 1.00/ft, 

(g)  Welding  - This  consideration  includes  securing  tanks  and  non- 
bolted  items  and  welding  back  any  plating  temporarily  cut  to  provide  access. 

An  estimate  of  the  number  of  feet  of  welding  was  made  for  each  item  in 
each  system  and  a cost  factor  of  $6, 00/ft  was  considered  satisfactory  to 
cover  material  and  labor, 

(h)  Removals  - In  cases  where  some  existing  equipment  would  have 
to  be  cut  and  removed  from  the  vessel  as  no  longer  required,  an  estimate 
was  made  as  to  the  approximate  length  of  time  it  would  take  a team  of  two 
men  to  accomplish  certain  tasks.  Estimated  factors  of  $50/hour  for  cutting 
(based  on  an  estimated  cutting  note  of  50  ft/hour)  and  $1 5/man-hour  (MH)  for 
miscellaneous  handling  labor  were  considered  representative  of  such  costs. 
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(I)  Other  Considerations  - The  installation  cost,  estimates  do  not 
Include  some  shipyard  costs  which  yards  to  include  as  a matter  of  quotation 
to  perform  n certain  ship  modification.  Such  intangible;  would  include: 
cleaning  and  gas-freeing  tanks,  temporary  removals  or  modifications  to 
ducts,  piping,  electric  cables,  machinery,  ship's  outfit  or  furnishings, 
etc.  and  rc-instullation  to  existing  state  after  the  basic  modification  has 
bean  completed;  cleaning,  preparing  and  repainting  the  compartments  and 
parts  of  the  steel  work  dlstrubed,  use  of  special  rigging  and  shipyard 
lifting  gear;  and  other  work  items  which  are  part  of  a hipyard's  everyday 
business  and  which  are  normal  for  them  to  price  out. 

If  a complete  ship  alteration  price  is  desired,  it  would  involve  draw- 
ing up  a complete  set  of  specification  and  drawings  in  sufficient  detail  for 
a shipyard's  estimating  department  to  analyze  at  length.  If  possible,  yard 
personnel  would  prefer  to  visit  the  vessel  for  a more  accurate  cost  estimate  to 
eliminate  or  minimize  costs  which  it  could  possibly  have  to  absorb. 

One  of  the  most  difficult  factors  to  consider  and  which  is  not  obvious 
but  which  is  very  much  a determinant  is  the  shipyard's  workload  or  backlog. 

If  there  is  a convenient  "hole"  in  the  yard's  work  schedule,  the  price  could 
be  made  attractive  since  it  would  provide  needed  economic  continuity  for 
its  work  force  and  facilities.  Certainly  If  there  is  little  or  no  other  work 
in  the  offing,  the  yard  will  be  Inclined  to  "buy"  the  job  by  bidding  lower  than 
it  normally  would. 

Thus  it  can  be  seen  that  there  will  be  additional  costs  to  those 
detailed  herein,  if  one  is  interested  in  a "finished  product"  price  than  a 
comparative  estimate. 

LIMITATIONS 

The  Installation  cost  estimating  procedures  used  are  considered  to  be 
fairly  general  and  applicable  for  study  purposes  of  this  type  which  places 
greater  emphasis  on  relative  cost  among  candidate  systems  rather  than  on  the 
absolute  cost  for  a given  system.  However,  the  installation  cost  estimates 
developed  herein  are  based  on  specific  vessel  conditions,  wastewater 
management  system  requirements  and  the  governing  installation  guidelines 
and  assumptions.  Therefore,  caution  is  advised  in  attempting  to  use  these 
estimates  directly  for  vessels  and/or  systems  other  than  those  specifically 
included  in  this  study. 
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PERTINENT  VESSEL  INFORMATION 

GALLATIN  (378') 


Class 

WHEC  - 72 1 

Hamilton  (378‘)  Class 

Type 

High  Endurance  Cutter 

Crew  Size 

152 

Home  Port 


Governor's  Island,  New  York 


SHIPCHECK  OBSERVATIONS  OF  EXISTING  VESSEL  CONDITIONS 


GALLATIN  (378') 


Crew:  152 


Waste  Sources;  (See  tabulation  sheets  for  details) 


Deck 

W.C.'s 

Urinals 

Showers 

Lavatories 

02  Level 

3 

- 

2 

3 

01  Level 

2 

- 

2 

2 

Main  Deck 

5 

- 

4 

9 

Second  Deck 

.15 

7 

16 

11 

Third  Deck 

3 

3 

4 

3 

Total 

28 

10 

28 

28 

Existing  Arrangement 

The  Ship's  waste  sources  are  grouped  in  two  zones;  viz.  one 
forward  of  Frame  No.  192  (approx.)  and  one  aft.  All  drains,  whether  black 
water  or  gray  water,  collect  by  gravity.  Each  zone  is  fitted  with  a holding 
tank  and  two  pumps  which  discharge  a mixture  of  black  and  gray  water  directly 
overboard  and,  In  port,  to  shore  connections  on  deck,  port  and  stbd,  for  off- 
loading to  a pierside  facility. 

The  forward  zone  holding  tank  (approx.  1130  gallons  capacity)  and 
its  off-loading  pumps  are  located  low  In  the  ship,  on  the  Fifth  Deck,  in  the 
Sewage  Sump  and  Ejector  Room  (5-144-O-Q).  All  sewage  drains  in  the  zone 
and  all  galley/turbid  drains  on  the  Third  Deck  of  the  zone  gravitate  to  this 
tank,  All  turbid  drains  above  the  Third  Deck  gravitate  directly  overboard. 

The  aft  zone  holding  tank  (approx.  450  gallons  capacity)  and  its 
off-loading  pumps  are  located  on  the  Third  Deck,  in  Auxiliary  Machinery 
Space  No.  3 (3-272-O-E).  All  galley  and  sewage  drains  in  the  zone  gravitate 
to  this  tank.  Turbid  drains  in  the  zone  gravitate  directly  overboard, 

The  two  compartments  containing  the  holding  tanks  are  separated 
by  a comparatively  long  distance  in  which  are  located  the  engine  room, 
diesel  oil  fuel  storage  tanks,  fresh  water  storage  tanks,  the  flume  stabilisation 
tank  (for  controlling  the  ship's  stability  when  rolling),  workshops  and  berthing 
compartments , 
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Gallatin  (378’) 


(Cont'cl) 


Special  Remarks 

From  an  analysis  of  the  vessel's  drawings  and  available  data,  it 
appears  that  where  gravity  drainage  is  required  the  most  practicable  approach 
would  be  to  retain  the  existing  two -zone  concept.  There  are  too  many  com  - 
plications  and  restrictions  which  will  rule  out  trying  to  route  piping  through 
the  aforementioned  spaces  between  the  two  holding  tank  compartments  in  an 
attempt  to  consolidate  the  system  arrangements.  The  distribution  of  personnel 
berthing  and  sanitary  facilities  is  greater  in  the  forward  zone  than  the  aft  zone. 
Personnel  distribution  is  almost  three  times  as  many  forward  as  aft,  and  the 
sanitary  facilities  installed  show  sewage  sources  approximately  two  to  one  and 
turbid  sources  almost  three  to  one . These  factors  have  been  taken  into  account 
when  analyzing  locations  and  space  requirements  for  waste  water  management 
system  components. 

A check  of  the  vessel  verified  the  vessel  arrangement  drawings  which 
indicate  that  all  space  has  been  allocated  for  the  many  functions  for  a ship  of 
this  type  and  that  there  is  very  little,  if  any,  actual  space  available  anywhere 
for  reassignment.  In  addition,  the  interior  of  the  vessel  presents  a neat  covered 
joiner  work  appearance,  concealing  wireways , ducts,  piping,  etc.  This  made  it 
practically  impossible  to  suggest  runs  of  ducting  (such  as  incinerator  stacks)  with 
any  reasonable  assurance  that  there  would  be  no  interferences. 

The  vessel  doesnot  have  ballast  tanks  as  such.  Fuel  tanks  are 
ballasted  as  they  become  depleted.  The  vessel  is  fitted  with  a flume  stabilization 
system  to  minimize  ship's  rolling  amplitude.  It  is  reported  that  two  Shipalts 
have  been  authorized  (but  have  been  deferred)  which  will  delete  the  flume 
stabilization  system  and  install  bilge  keels.  These  are  Shipalt  No.  378-X-112 
dated  2 January  1974  for  Bilge  Keel  Installation  and  Shipalt  No.  378 -X- 143  dated 
18  August  1975  for  removal  of  the  Flume  Tank.  This  is  mentioned  only  as 
information  to  indicate  that  should  the  flume  tank's  substantial  area  become 
available  for  reassignment,  it  appears  that  it  could  very  well  simplify  locating 
waste  disposal  system  equipment  by  centrally  locating  it  and  affording  a com- 
paratively interference -free  place  to  install  it.  This,  of  course  would 
modify  to  some  extent  the  constraints  which  governed  the  selection  and  location 
of  the  various  system  components  presented  in  this  study. 

In  cases  where  equipment  and/or  tank  space  required  aft  could  be 
obtained  only  by  taking  from  the  existing  commissary  stores  and  issue  rooms, 
it  was  decided  to  leave  approximately  one-half  of  the  commissary  stores  room 
still  assigned  for  that  purpose.  Since  there  is  no  other  space  for  re  allocation, 
the  stores  co"k1  continue  to  be  located  there  while  permitting  these  certain 
waste  management  syw  a oft  to  be  considered  viable.  Some  adjustment  would 
have  to  be  determined  to  ascertain  the  adequacy  of  the  stores  space  remaining. 
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Vessel:  QAM  AT  IN 


VENTILATION:  LOCATION 

04-121-2 

02-126-2 

02-134-1 

02-214-1 

02-214-2 

01-101-1 

01-101-2 

01-105-1 

01-106-2 

01-134-2 

01-207-1 

01-207-2 

1-154-2 

1-203-1 

1-232-1 

1-232-2 

1-269-2 

1-301-2 

1-306-1 

1- 306-2 

2-  27-1 
2-  27-2 
2-  66-2 
2-  76-2 

2- 324-1 

3-  76-2 
3-102-2 
3-169-1 
3- lee- i 


TYPE 

CFM 

Exhaust 

350 

Exhaust 

1276 

Recirculating 

3500 

2333 

Repl.  Supply 

2665 

1775 

Recirculatlong 

2000 

Repl.  Supply 

2750 

1635 

Supply 

6545 

4350 

Repl.  Supply 

5302 

3335 

Exhaust 

2765 

Recirculating 

1490 

Supply 

26000 

17334 

Supply 

26000 

17334 

Exhaust 

1600 

Exhaust 

1440 

Exhaust 

26000 

17334 

Exhaust 

26000 

17334 

Exhaust 

5505 

Exhaust 

5695 

3795 

/ 

1890 

Repl.  Supply 

2635 

Supply 

7410 

4950 

Supply 

1100 

Exhaust 

1100 

Exhaust 

2760 

1650 

Exhaust 

4300 

2 e67 

Supply 

1B00 

900 

Exhaust 

5170 

3446 

Recirculating 

2200 

Exhaust 

3200 

2135 

Supply 

3200 

2135 

12 
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LOCATION  OI’  BLACK  WATER*WASTE  SOURCES  ABOARD  A VESSEL 
Vessel:  GALLATIN  (WHEC  - 721)  - Hamilton  (378 ')  Class 


Compartment 
No  me 


97-102 

02 

P 

C.O.  WC.  WR  and  SHR 

1 

— 

0 

1 

97-102 

02 

S 

C.O.  WC.  WR  and  SHR 

1 

0 

1 

126-131 

02 

S 

WC  (Passage) 

1 

0 

8-10 

87-94 

01 

P 

Engr.  Officers'  WC,  WR 
and  SHR 

1 

0 

1 

87-94 

01 

s 

Exec.  Officers'  WC,  WR 
and  SHR 

1 

0 

1 

85-100 

1 

p 

Officers'  SR  WC 

1 

0 

2 

85-100 

1 

s 

Officers'  SR  WC 

1 

0 

2 

100-120 

1 

p 

Officers'  SR  WC 

1 

0 

2 

100-120 

1 

s 

Officers'  SR  WC 

1 

0 

2 

156-163 

1 

p 

Sick  Bay  WC  and  Bath 

1 

0 

1 

110-120 

2 

p 

Meteorologist  WC,  WR 
and  SHR 

1 

0 

3 

110-120 

2 

s 

Passengers'  WC,  WR 
and  SHR 

1 

0 

3 

120-128 

2 

p 

C.P.O  SR  WC  and  WR 

3 

1 

15 

161-168 

2 

s 

Crew’s  WC,  WR  and  SHR 

1 

1 

10 

161-168 

2 

s 

Crew's  WC,  WR  and  SHR 

1 

1 

10 

168-176 

2 

p 

Crew's  WC,  WR  and  SHR 

3 

1 

30 

272-280 

2 

p 

Crew's  WC,  WR  and  SHR 

1 

1 

10 

272-280 

2 

s 

Crew's  WC,  WR  and  SHR 

1 

1 

10 

Page  1 of  2 


Comments 


* Sewage  (output  from  commodes  and  urinals)  and  garbage  slurry. 


LOCATION  Ol'  BLACK  WATER*WASTE  SOURCES  ABOARD  A VESSEL 


Vessel:  GALLATIN  (WHEC  - 721)  - Hamilton  (378')  Class 
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LOCATION  or  OKAY  WATER  WAfiTl 

Vessel;  GALLATIN  (WHLC  - 721)  - 


SOURCES  ABOARD  A VESSEL 
Hamilton  (378')  Class 


Page  1 of  3 


Compart  me  tit 
Name 


Waste 

Source 


97-102 

02 

p 

C.O.  WR 

1 

Shower  (1) 

97-102 

0? 

p 

C.O.  WR 

Lavatory  (1) 

97-102 

02 

s 

C.O.  WR 

Shower  (1) 

97-102 

02 

s 

C.O.  WR 

Lavatory  (1) 

120-131 

02 

p 

C.O.  Pantry 

Sink  (1) 

120-131 

02 

p 

C.O.  Pantry 

Drain  from 
refrigerator 

120-131 

02 

s 

WC  (Passage) 

Lavatory  (1) 

87-94 

01 

p 

Engr.  Officers'  WR 

Shower  (1) 

87-94 

01 

p 

Engr.  Officers'  WR 

Lavatory  (1) 

87-94 

01 

s 

Exec.  Officers'  WR 

Shower  (1) 

87-94 

01 

s 

Exec.  Officers'  WR« 

Lavatory.  (1) 

85-100 

1 

p 

Officers'  SR 

Shower  (1) 

85-100 

1 

p 

Officers'  SR 

Lavatories  (2) 

85-100 

1 

s 

Officers'  SR 

Shower  (1) 

85-100 

1 

s 

Officers'  SR 

Lavatories  (2) 

100-120 

1 

p 

Officers'  SR 

Shower  (1) 

100-120 

1 

p 

Officers'  SR 

Lavatories  (2) 

100-120 

1 

s 

Officers'  SR 

Shower  (1) 

100-120 

1 

s 

Officers'  °R 

Lavatories  (2) 

156-163 

1 

p 

Sick  Bay  Bath 

Lavatory  (1) 

156-163 

1 

p 

Sick  Bay  Bath 

Bath  Tub  (1) 

222-234 

1 

s 

Scullery 

Sink-  (1) 

225-227 

1 

s 

Passage  Way 

Slop  Sink 

Comments 


* Galley  and  turbid  wastewater. 


15 


LOCATION  OI'  GRAY  WATER*WASTE  SOURCES  ABOARD  A VESSEL 

Vessel:  GALLATIN  (WHEC  - 721)  - Hamilton  (378‘)  Class  Page  2 Qf  3 


222-234 

1 

S 

Scullery 

Dishwasher  (1) 

222-234 

i 

s 

Scullery 

Garbage  Grinder 

264-285 

1 

s 

Galley 

Kettles  (4) 

269-265 

1 

P-S 

Mesa  Deck 

Drain  (3) 

264-285 

s 

Galley 

Garbage  Disposal 

264-285 

1 

s 

Galley 

Sinks  (3) 

72-96 

2 

p 

Laundry 

Washing  Mach  (2) 
overboard  machine 

110-120 

2 

p 

Meteorologist  SR  WR 

Showers  (2) 

110-120 

2 

Meteorologist  SR  WR 

Lavatory  (1) 

110-120 

2 

s 

Passengers'  SR  WF 

Showers  (2) 

110-120 

2 

s 

Passengers'  SR  WR 

Lavatory  (1) 

120-131 

2 

p 

C.P.O  SR  WR 

Showers  (2) 

120-128 

2 

p 

C.P.O  SR  WR 

Lavatory  (1) 

120-134 

2 

s 

C.P.O.  SR  WR 

Showers  (2) 

161-168 

2 

p 

Crew's  WR 

Shower  (1) 

161-168 

2 

p 

Crew's  WR 

Lavatory  (1) 

161-168 

2 

s 

Crew's  WR 

Shower  (1) 

161-168 

2 

s 

Crew's  WR 

Lavatory  (1) 

168-176 

2 

p 

Crew's  WR 

Showers  (2) 

168-176 

2 

p 

Crew’s  WR 

Lavatory  (l) 

272-280 

2 

p 

Crew's  WR 

Shower  (1) 

272-280 

2 

p 

. , . ■ II  I..  1 — — . 

Crew's  WR 

Lavatory  (1) 

* Galley  and  turbid  wastewater. 
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LOCATION  Or  GRAY  WATER* WASTE  SOURCES  ABOARD  A VESSEL 

Vessel:  GALLATIN  (WHEC  - 721)  - Hamilton  (378 ')  Class  Page  3 of  3 


/ £?  / / C 

■i  J S 

/ ^ * / « / o 

/ c ^ / ir  / £ 

/ /£  / 4 

/ 4)  / •$>  / <5 

/ t»  1 / -5  / £ 

/ s>  p / --,  / £ 

/ 4*  *=•  / £ / # 

/ <3  / *4  / ° 

/ Compartment 

/ Name 

L . 

! 

I Waste 

/ Source 

/ 

j Comments 

272-260 

2 

S 

Crew's  WR 

Shower  (1) 

272-280 

2 

S 

Crew's  WR 

Lavatory  (1) 

280-288 

2 

P 

Crew’s  WR 

Showers  (2)  1 

280-288 

2 

P 

Crew's  WR 

Lavatory  (4) 

187-144 

3 

P 

Crew's  WR 

Shower  (1) 

137-144 

3 

P 

Crew's  WR 

Lavatory  (1) 

137-144 

3 

S 

Crew's  WR 

Shower  (1) 

137-144 

3 

s 

Crew's  WR 

Lavatory  (1) 

144-152 

3 

p 

Crew's  WR 

Showers  (2) 

144-152 

3 

p 

Crew's  WR 

Lavatory  (1) 

. 

144-168 

5 

Forward 

Sewage  Dlsp.  Tank 

, 

1300  gals . 

272-280 

3 

Aft 

Sewage  Disp.  Tank 

500  gals. 

* Galley  and  turbid  wastewater. 
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ARRANGEMENT  OF  BLACK  AND  GRAY  WASTEWATER  SOURCES 


UK-V 


O' 


POST  t\Oi  IS 

gpposit  a u*no 


;I*HsHE£l 


IVULAv 


EC.TIQN 

LOOki 


main  DECK 


SECOND  DECK 


te-itp  iookvno  V4 


WC  K,C,  *YC 


mm 


SECOND  deck 


AT  POST  *106 


FK,  SO-^»>  LOOKING,  VTtS> 


SECOND  DEC* 1 1 P ISSCONP  DEC 


on  at  yap  elevation  at  st^d 


T»>raigi«mvid 


NOTE 

24 

port  ftioa  twi 

OPPOSIT*  -IANO 

67  B FT.  U6Cac  QALLAT'N 


5GLGONO  DECK 


C2H3E2EEHEEE 


* "•'-I 

r? 


>LCT  ION  AT  PR,  mq 

LOOKING  PWD 


?.  ND  D8.CK 


SE.CTION  At  Ft?.  150 
LOOKING  APT 


2ND  PSCk, 


1«0  D»CK 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHEOKS 


Vessel:  GALLATIN  (378') 

WMS  No.  1 Full  Volume  Flush  Gravity  Collection/Holding  Tank  for 

Black  Water/Holding  Tank  for  Gray  Water 


Required 


Sewage  Holding  Tank 

7,781  gal.  (1040  cu. 

ft.) 

Galley/Turbid  Holding  Tank 

22,230  gal.  (2972  cu. 

ft.) 

Sewage  Holding  Tank 

Two  (2)  per  tank 

Overboard  Pump 

G/T  Holding  Tank 

Two  (2)  per  tank 

Overboard  Pump 

Discussion 

The  system  Is  considered  to  be  a viable  candidate  subject  to  certain 
considerations. 

Location  of  Equipment 

(a)  Forward  of  Frame  192 

It  appears  that  the  sewage  holding  tank  capacity  required  for  this 
forward  zone  (approx.  5184  gal.)  can  be  Installed  in  the  Sewage  Sump  and  Ejector 
Room,  The  tank  would  be  approximately  9' -6"  L x 12'-3"  W x 6'  H, 

There  does  not  appear  to  be  sufficient  space  available  to  fit  all 
the  required  galley /turbid  holding  tankage.  It  is  estimated  that  tankage  for 
approximately  1750  gal,  can  be  fitted  alongside  the  sewage  holding  tank.  The 
tank  would  be  approximately  6'"6"  L x 6'  W x 6'  H. 

(b)  Aft  of  Frame  192 

It  appears  that  there  sufficient  space  in  the  Issue  Room  to 
accommodate  the  estimated  sewage  holding  tank  requirement  of  approximately 
2596  gal.  The  tank  would  be  approximately  6'  L x 9'-6"  W x 6'  H. 

There  is  insufficient  space  available  to  fit  all  the  required  galley/ 
turbid  holding  tankage,  Space  in  the  Commissary  Stores  can  apparently 
accommodate  approximately  2424  gal.  The  tank  would  be  approximately 
6'Lx9’Wx6’H. 


Vossol:  GALLATIN  (378') 


System  No.  1 (Cont'il) 

The  sow  ago  holding  tank  overboard  discharge  pumps  and  the  galley/ 
turbid  holding  tank  overboard  discharge  pumps  would  be  located  in  Auxiliary 
Machinery  Space  No,  3 adjacent  to  the  tank  spaces. 

(c)  Some  existing  equipment  will  have  to  bo  relocated  to  accommodate 
the  installation. 

Drainages 


(a)  Forward  of  Frame  192 

All  sewage  would  gravitate  to  the  holding  tank  for  pumping 
overboard  or  plerside  according  to  prevailing  restrictions. 

Galley/turbid  drains  from  the  Third  Deck  would  have  to  drain 
to  the  G/T  holding  tank  since  they  are  below  the  waterline  and  cannot  gravitate 
overboard.  They  would  be  pumped  overboard/pierside  according  to  prevailing 
restrictions.  Galley/turbid  drains  above  the  Third  Deck  would  gravitate  over- 
board in  unrestricted  waters  and  to  the  G/T  holding  tank  in  restricted  waters 
for  pump  discharge  according  to  prevailing  restrictions . 

(b)  Aft  of  Frame  192 

All  sewage  would  gravitate  to  the  sewage  holding  tank  for  pumping 
overboard  or  pierside  according  to  prevailing  restrictions. 

All  galley/turbid  drains  would  gravitate  overboard  in  unrestricted 
waters  and  otherwise  to  the  G/T  holding  tank  for  discharge  according  to  pre- 
vailing restrictions . 
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PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 


WMS  INSTALIATION  COST  ESTIMATES 


Vessel  GALLATIN  (3  78') 
WMS  No.  1 


Installation 
Cost  Element 

Piping W 
Tank  Steel1 2 (3) 4 * 6 
Foundations 


Unit 

Pounds 

Pounds 

Pounds 


Electric  p 

Cables 

Miscellaneous 

Installations  (pumps,  Man- 
motors,  skid- mounted  Hours 
components,  etc.) 


Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

$ 4.50/Lb. 

(Materials  and  Labor) 

(2) 

4,5  70 

20,565 

$ .55/Lb. 

(Materials  and  Labor) 

(4) 

16, 718 

9, 195 

$ .92/Lb. 

(Materials  and  Labor) 

(5) 

11,870 

10, 921 

$ 2.00/Ft. 

1,100 

2,  200 

(Materials  and  labor) 

515.00/MH 

(Labor) 


Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

105 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

225 

Removals 

Cutting 

Hours 

$5  0.00/Hr.  (ti) 

(Labor) 

30 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15 .00/MH 
(Labor) 

30 

1,350 


Total  Installation  Cost  ($) 


(1)  Copper-nickel  assumed. 

(2)  Estimate  includes  a factor  of  60%  added  to  allow  for  valves,  flanges,  fittings,  take-down  Joints,  etc. 

(3)  One-quarter  Inch  plate  assumed. 

(4)  Estimate  includes  a factor  of  30%  added  to  allow  for  required  structural  stiffening  for  proper  support. 

(6)  Estimated  an  the  basis  of  10%  of  the  weight  which  hat  to  be  supported. 

(6)  Bated  on  an  assumed  cutting  rate  of  SO  ft.  /hr. 


47,  261 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  GALLATIN  (378') 


WMS  No.  2 Full  Volume  Flush  Oil  Recirculation  and  Gravity  Collection/ 

Chrysler  System  with  Sludge  Holding  Tank  for 
Sewage/Holding  Tank  for  Gray  Water 


Required 


Sewage  Holding  Tank  1,452  gal.  (194  cu.  ft.) 

Galley/Turbid  Holding  Tank  22, 230  gal . (2972  cu , ft.) 

Chrysler  Model  and  Quantity 

Option  A Option  B 


Separation  Tank 
Fluid  Maintenance  Module 
Pump  Package 
Oil  Accumulator 
Fluid  Maintenance  and 
Pump  Package 
Sewage  Holding  Tank 
Overboard  Pump 
G/T  Holding  Tank 
Overboard  Pump 


One  (1)  ■ B Three  (3)  - A/B 

One(l)  - B 

One  (1)  - B 

One  (1)  - 46.8  cu . ft. 

Three  (3)  - A 

Two  (2)  per  tank 
Two  (2)  per  tank 


Discussion 


The  system  is  considered  to  be  a viable  candidate  subject  to  certain 
considerations. 

Location  of  Equipment 

(a)  Forward  of  Frame  192 

It  appears  that  all  of  the  required  sewage  holding  tankage 
(approx.  965  gal.)  can  be  installed  in  the  Sewage  Sump  and  Ejector  Room.  The 
tank  would  be  approximately  3' -6"  L x 6'  W x 6'  H. 

There  is  insufficient  space  available  for  all  required  galley/ 
turbid  holding  tankage.  It  is  estimated  that  tankage  for  approximately  1571  gal. 
can  be  fitted  alongside  the  sewage  holding  tank.  The  tank  would  be  approximately 
7'  L x 5'  W x 6'  H. 

The  tank  overboard  discharge  pumps  would  be  located  near  the 

tanks  served. 
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Vessel:  GALLATIN  (378') 

System  No.  2 (Cont'd) 

Chrysler  equipment  Option  A would  be  impractical  for  a two 
zone  ship  with  restrictions  like  the  subject  vessel,  since  it  calls  for  only  1 
set.  Therefore,  Option  B is  better  adaptable,  since  two  of  the  three  required 
shipsets  would  be  located  in  the  Sewage  Sump  and  Ejector  Room . 

(b)  Aft  of  Frame  192 

The  estimated  required  sewage  holding  tank  capacity  can  be  met 
by  installing  the  tank  (approx.  487  gal.)  in  the  Issue  Room  adjacent  to  Auxiliary 
Machinery  Room  No.  3.  The  tank  would  be  approximately  4'Lx4'Wx4'-3"H. 

The  estimated  required  galley/turbid  tankage  (approx.  2424  gal.) 
could  be  installed  in  the  Commissary  Stores  space  adjacent  to  the  Issue  R.oom . 
The  tank  would  be  approximately  6'Lx9'Wx6'H. 

The  remaining  Chrysler  set  could  be  installed  in  the  Issue  Room. 
The  sewage  tank  overboard  discharge  pumps  and  the  G/T  holding  tank  overboard 
pumps  would  be  located  in  Auxiliary  Machinery  Room  No.  3. 

(c)  Some  of  the  existing  equipment  will  require  relocation . 

Drainage 

(a)  Forward  of  Frame  192 

All  sewage  would  gravitate  to  the  Chrysler  separation  tanks  for 
transfer  to  the  sewage  holding  tank  for  off-loading  overboard  or  to  pierside 
according  to  prevailing  restrictions . 

v Galley/ turbid  drainage  would  be  the  same  as  in  System  No.  1. 

(b)  Aft  of  Frame  192 

All  sewage  would  be  handled  the  same  way  as  for  spaces  forward 

of  Frame  192. 

Galley/turbid  drainage  would  be  the  same  as  in  System  No.  1. 
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PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 
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WMS  INSTALLATION  COST  ESTIMATES 


Vessel  GALLATIN  (3  78') 


WMS  No.  2 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping  I1) 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

(2) 

5,390 

24,  255 

Tank  Steel(3) 

Pounds 

$ ,55/Lb. 

(Materials  and  Labor) 

(4) 

10,085 

5,547 

Foundations 

Pounds 

$ . 92/Lb. 

(Materials  and  Labor) 

(5) 

6,555 

5,  755 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

1,375 

2,  750 

Miscellaneous 
Installations  (pumps, 
motors,  skid-mounted 
components,  etc.) 

Man- 

Hours 

$15 ,00/MH 
(Labor) 

65 

975 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

85 

85 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

175 

1,050 

Removals 

Cutting 

Other 

(miscellaneous 

handling) 

Hours 

Man- 

Hours 

$50. 00/Hr.  P) 

(Labor) 

$15 . 00/MH 
(Labor) 

30 

30 

1,500 

450 

Total  Installation  Cost  ($) 

42,367 

(1)  Copper*nlckel  auumed. 

(3)  Eitlmate  include!  a factor  of  00%  Added  to  allow  for  valve*,  flangei,  flcdngt,  take-down  Joint*,  etc. 

(3)  One-quarter  Lnoh  plate  aaiumed. 

(4)  Eitlmate  include*  a factor  of  30 <7«  added  to  allow  for  required  imictural  itfffening  tor  proper  lupport. 
(6)  Estimated  on  die  bula  of  lOf#  of  the  weight  which  hai  to  be  tupported. 

(6)  Baied  on  an  auumed  cutting  rate  of  60  ft,  /hr. 

37 


DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  GALLATIN  (378') 


WMS  No.  3 Full  Volume  Flush  Oil  Recirculation  and  Gravity  Collection/ 

Chrysler  System  with  Incinerator  tor 
Sewage/Holding  Tank  for  Gray  Water 

Required 


Galley/Turbid  Holding  Tank 
Sludge  Holding  Tank 
Incinerator  Model  and  Quantity 


22,230  gal.  (2972  cu.  ft.) 
T ‘.vo  (2)  - Mode]  C 
Two  (2)  - Model  C 


Chrysler  Model  and  Quantity 


Separation  T ank 
Oil  Accumulator 

Fluid  Maintenance  and 
Pump  Package 
Pump  Package 
Fluid  Maintenance  Module 

Sludge  Holding  Tank 
Transfer  Pump 
Overboard  Pump 


Option  A Option  B 

One  (1)  - B Three  (3)  - A/B 

One  (1)  46.8 
cu.  ft. 

Three  (3)  - A 

One  (1)  ■ B 

One  (1)  - B 


One  (1)  per  tank 
One  (1)  per  tank 


Galley/Turbid  Holding  Ta>;k 
Overboard  Pump 


Two  (2)  per  tank 


Discussion 


The  system  is  considered  to  be  a viable  candidate  subject  to  certain 
considerations  and  reservations. 


This  system  is  essentially  the  same  as  System  No.  2 except  that  in 
place  of  a sewage  holding  tank,  an  incinerator  with  a sludge  holding  (surge) 
tank  has  been  substituted.  Therefore  the  discussion  for  System  No.  2 would 
apply.  For  the  forward  zone  an  incinerator  with  its  sludge  holding  (surge)  tank 
would  be  fitted  in  the  Sewage  Sump  and  Ejector  Room.  For  the  aft  zone  an 
incinerator  would  be  fitted  in  Auxiliary  Machinery  Room  No.  3.  Its  sludge 
holding  (surge)  tank  would  be  fitted  in  the  adjacent  Issue  Room. 
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Vessel:  GALLATIN  (373') 


System  No.  3 (Cont'd) 

The  required  galley/turbid  tank  capacity  cannot  be  fully  accommodated. 
A tank  of  approximately  539  gallons  (3'  L x 4'  W x 6’  H)  can  be  fitted  in  the  Sewage 
Sump  and  Ejector  Room  for  the  forward  zone.  For  the  aft  zone  a tank  of 
approximately  2424  gallons  (6'  L x 9'  W x 6*  H)  would  be  located  in  the  com- 
missary Stores . 

The  pumps  would  be  located  near  the  tanks  served. 

It  should  be  noted  that  the  requirements  call  for  only  one  (1)  sludge 
holding  tank  (Model  C)  to  feed  both  incinerators.  However,  due  to  the  required 
zoning  of  the  vessel  only  one  incinerator  can  be  located  forward  and  one  aft,  but 
the  one  sludge  holding  tank  cannot  feed  the  two  incinerators.  There  would  have 
to  be  an  additional  tank. 

The  incinerator  stack  runs  were  very  difficult  to  estimate  since  the 
compartments  other  than  machinery  spaces  are  sheathed,  concealing  structure, 
piping,  directing,  andwireways.  However,  as  an  approximation,  consideration 
could  be  given  to  the  following: 

(a)  for  the  forward  zone  the  stack  could  be  run  outboard  in  the  over- 
head of  the  Crew’s  Berthing  and  then  up  along  the  ship's  side  to  the  underside  of 
the  01  Level  in  the  weather.  From  there  it  would  be  led  aft  to  the  gas  turbine 
exhaust  casing  for  discharge  to  the  weather. 

(b)  for  the  aft  zone  the  stack  could  be  run  up  along  the  shell  of  the 
ship  to  the  underside  of  the  01  Level  in  the  weather  and  then  to  the  turbine 
exhaust  casing  for  discharge  to  the  weather. 

Installation  of  an  incinerator  may  require  additional  fire  pro- 
tection equipment  and  modification  of  the  ventilation  for  the  space. 


EQUIPMENT 


WMS  INSTALLATION  COST  ESTIMATES 
Vessel  GALLATIN  (3  78*) 


WMS  No.  3 


Installation 

Cost  Element 

Unit 

— 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($)  | 

Piping 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

r <*> 

12,560 

56,520  i 

Tank  Steal1 2 (3) 4 * 6 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

(4) 

6,570 

3,614  { 

} 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

(«) 

4,550 

4,186 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

1,  375 

2,  750 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15.00/MH 

(Labor) 

65 

975 

Access  Cuts  (in  hull, 
deak  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

115 

115 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

185 

1,  110 

Removals 

Cutting 

Other 

(miscellaneous 

handling) 

Hours 

Man- 

Hours 

$50. 00/Hr.  () 

(Labor) 

$15 , 00/iMH 
(Labor) 

30 

30 

1,  500 

450 

Total  Installation  Cost  ($) 

71, 220 

(1)  Copper-nickel  auumed, 

(2)  Enimate  Includes  a factor  of  60%  added  to  allow  for  valves,  flangei,  fittings,  take-down  joints,  etc. 

(3)  One-Quarter  Inch  plate  assumed. 

(4)  Estimate  Includes  a factor  of  30%  added  to  allow  for  required  structural  stiffening  for  proper  support. 

(8)  Estimated  on  the  basis  of  10%  of  the  weight  which  has  to  be  supported, 

(6)  Based  on  an  assumed  cutting  rate  of  80  ft.  /hr. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  GALLATIN  (378') 

WMS  No.  4 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 

System  with  Sludge  Holding  Tank  for  Black  Water/ 
Holding  Tank  for  Gray  Water 

Required 

Sewage  Influent  Surge  Tank  793  gal,  (106  cu.  ft.) 

Galley/Turbid  Holding  Tank  22,230  gal.  (2972  cu.  ft.) 

Sludge  Holding  Tank  648  gal.  (87  cu.  ft.) 

Grumman  Unit  without  Incinerator  Two  (2) 

Influent  Surge  Tank  Pump  Tow  (2) 

Influent  Surge  Tank  Overboard  Pump  Four  (4) 

Galley/Turbid*Holding  Tank 

Overboard  Pump  Two  (2)  per  tank 

Sludge  Holding  Tank  Transfer  Pump  Two  (2) 

Discussion 

The  system  is  considered  to  be  a viable  candidate  subject  to  certain 
considerations  and  reservations . 

Location  of  Equipment 

(a)  Forward  of  Frame  192 

One  of  the  two  Grumman  units  could  be  located  in  the  Sewage 
Sump  and  Ejector  Room,  together  with  an  influent  surge  tank  and  sludge  holding 
tank. 


There  does  not  appear  to  be  sufficient  room  in  the  Sewage  Sump 
and  Ejector  Room  for  all  the  required  galley/turbid  holding  tankage. 

Tank  capacities  and  sizes  would  be  approximately  as  follows: 

Sewage  Influent  Surge  Tank  528  gal.  3' -9"  L x 3 ’-9"  W x 5'  H 

Sludge  HoldingTank  434  gal.  3'-6"  L x 3'-6"  W x 5'  H 

Galley/Turbid  Holding  Tank  1750  gal.  10'  Lx  4' Wx  6'  H 

The  associated  pumps  would  be  located  functionally  near  equipment 

served . 
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Vessel:  GALLATIN  (378') 


System  No.  4 (Cont'd) 

(b)  Aft  of  Frame  192 

The  second  Grumman  unit  and  the  sludge  holding  tank  would  be 
located  in  the  Issue  Room;  the  influent  surge  tank  adjacent  in  Auxiliary  Machinery 
Room  No.  3;  the  galley/turbid  holding  tank  in  the  Commissary  Stores  space. 

Tank  capacities  and  sizes  would  be  approximately  as  follows: 

Sewage  Influent  Surge  Tank  265  gal.  2'  L x 3 '-6"  W x 5'  H 
Sludge  Holding  Tank  217  gal.  2'Lx3'Wx5’H 

Galley/Turbid  Holding  Tank  2020  gal.  5'Lx9'Wx6'H 

The  associated  pumps  would  be  located  functionally  near  the 
equipment  served. 

Drainages 


All  sewage  in  both  zones  would  gravitate  to  the  respective  influent 
surge  tanks  for  transfer  to  the  Grumman  units.  The  surge  tanks  would  be 
pumped  overboard  or  pierside  according  to  prevailing  restrictions . 

The  galley/turbid  drainage  for  each  zone  would  be  as  described  in 
System  No.  1. 
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PROPOSED 
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WMS  INSTALLATION  COST  ESTIMATES 


I 


l 


Vessel  GALLATIN  (3/0 


WMS  No.  4 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
ni  mber  of  units) 

Cost  ($) 

Piping ^ 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

4,  465 

(2) 

20, 093 

Tank  Steel(3) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

10,  935 

(i) 

6,015 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

6,  215 

(6)’ 

5,  718 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

1, 650 

3,  300 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15 ,00/MH 
(Labor) 

90 

1,350 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

115 

115 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

240 

1,440 

W 

Cutting 

Hours 

$50. 00/Hr.  (0> 

(Labor) 

30 

1,  500 

1 

8 

$ 

os 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15 .00/MH 
(Labor) 

30 

450 

Total  Installation  Cost  ($) 

39,  981 

(1)  Copper-nickel  assumed. 

(2)  Estimate  Include*  a factor  of  60%  added  to  allow  for  valves,  flange*,  fitting,  take-down  jolnti,  etc. 

(3)  One-quarter  Inch  plate  auumed. 

(4)  Estimate  Includes  a factor  of  30%  added  to  allow  for  required  structural  stiffening  for  proper  support. 

(5)  Estimated  on  die  basis  of  10%  of  the  weight  which  has  to  be  supported. 

(6)  Based  on  an  assumed  cutting  rate  of  60  ft,  /hr. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  GALLATIN  (378’) 


WMS  No.  5 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 

System  with  Sludge  Holding  Tank  for  Combined 
Black  and  Gray  Waters 

Required 

Influent  Surge  Tank  3, 128  gal.  (418  cu,  ft.) 

Sludge  Holding  Tank  2,501  gal,  (334  cu.  ft.) 


Grumman  Unit  without  Incinerator 
Influent  Surge  Tank  Pump 
Influent  Surge  Tank  Overboard  Pump 
Sludge  Holding  Tank  Transfer  Pump 

Discussion 


Five  (5) 

Five  (5) 

Two  (2)  per  tank 
Five  (5) 


The  system  is  not  a viable  candidate. 

Due  to  the  zoning  requirements  for  the  vessel,  the  best  distribution 
proportions  for  the  five  Grumman  units  would  appear  to  be  three  units  in  the 
forward  zone  in  the  Sewage  Sump  and  Ejector  Room  und  two  units  in  the  aft 
zone. 


There  does  not  appear  to  be  sufficient  room  in  the  forward  space 
for  three  Grumman  units,  an  influent  surge  tank,  sludge  holding  tanks,  three 
surge  tank  transfer  pumps  (to  feed  the  Grumman  unit),  two  surge  tank  over- 
board discharge  pumps  and  sludge  holding  tank  transfer  pump(s). 

The  situation  aft  is  similarly  very  tight  and  cannot  support  a 
practicable  arrangement. 
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DISCUSSION 


NSTALLATfON  BASED  ON  SHIPCHECKS 


Vessel:  GALLATIN  (3>\r) 


WMS  No.  6 Pull  Volume  Flush  Gravity  CoUectlon/Holdint,  Took  for 
Black  Water/Grumman  Flow  Through  System  with 
Sludge  Holding  Tank  for  Gray  Water 


G/T  Influent  Surge  Tank 
Sewage  Holding  Tank 
Sludge  Holding  Tank 
Optional  Combined  Sewage/Sludge 
Holding  Tank 

Grumman  Unit  without  Incinerator 
Sewage  Holding  Tank  Overboard  Pump 
Influent  Surge  Tank  Pump 
Influent  Surge  Tank  Transfer  Pump 
Sludge  Holding  Tank  Transfer  Pump 

Discussion 


Kequired 

2,335  gal,  (312  cu.  ft.) 
7,781  ga.  (1040  cu.  ft.) 
1,853  gal.  (248  cu.  ft.) 

9,633  gal.  (1288  cu.  ft.) 

Four  (4) 

Two  (2)  per  tank 
Four  (4) 

One  (1)  per  tank 
One  (1)  per  tank 


The  system  is  not  a viable  candidate. 


altuation  is  the  same  as  for  System  No.  5‘  that  is  t-h^rn  <□ 

- - --  • 


DISCUSSION  OF  INSTALLATION  BASLD  ON  SHIPCHECKS 


Vessel:  CAl.lATIN  (3 7 M 1 ) 


WMS  No.  7 Full  Volume  Flush  Gravity  Collect  lon/Grumman  Flow  Through 
System  with  Sludge  Incinerator  for  Black  Water/Holding 
Tank  for  Gray  Water 

Rcciulred 


Galley/Turbid  Holding  Tank 
Sewage  Influent  Surge  Tank 
Fuel  Oil  Day  Tank 


22,230  gal,  (2972  eu.  ft.) 
793  gal.  (106  cu.  ft.) 
25  gal.  (3.3  cu.  ft.) 


Grumman  Units  with  Incinerator 

Influent  Surge  Tank  Pump 
Influent  Surge  Tank  Overboard  Pump 
Galley/Turbid  Holding  Tank  Overboard 
Pump 


Two  (2)  with  Two  (2) 
Thiokol  Incinerators 
Two  (2) 

Four  (4) 

Two  (2)  per  tank 


Discussion 


The  system  is  considered  to  be  a viable  candidate, 

The  system  is  similar  to  System  No.  4 except  that  an  incinerator 
is  being  substituted  for  the  sludge  holding  tank.  The  incinerators  would  be 
located  with  the  Grumman  Units. 

Accordingly  the  discussion  and  remarks  for  System  No.  4 would 
apply.  In  addition,  the  possible  incinerator  stack  runs  are  as  in  System  No,  3. 

Installation  of  on  incinerator  may  require  additional  fire  protection 
equipment  and  modification  of  the  ventilations  system  for  the  space. 
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PROPOSED  WMS  EQUI 


UGCGC  GALLATIN 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  GALLATIN  (3  78') 
WMS  No.  7 

Installation 
Cost  Element 


Unit  Assumed  Unit  Cost 


Piping  <*> 


Tank  Steel(3) 


Foundations 


Electric 

Cables 


Pounds 


Pounds 


Pounds 


$ 4.50/Lb. 

(Materials  and  Labor) 


$ .55/Lb. 

(Materials  and  Labor) 


$ . 92/Lb  * 

(Materials  and  Labor) 


$ 2.00/Ft. 

(Materials  and  Labor) 


Miscellaneous 
Installations  (pumps,  Man-  $15.00/MH 

motors,  skid- mounted  Hours  (Labor) 

components,  etc.) 


$ 1.00/Ft. 
(Labor) 


Welding 


Cutting 

(/) 

| 

| Other 

$ (miscellaneous 

handling) 


Hours 


$ 6.00/Ft. 

(Materials  and  Labor) 


$50. 00/Hr.  <6) 

(Labor) 


Man-  $15.00/MH 
Hours  (Labor) 


Quantity  Required 

(estimated  Cost  ($) 
number  of  units) 


51, 435 


5,  720 


1,525 


4,  948 


5,  263 


3,050 


Total  Installation  Cost  ($) 


(1)  Copper-nickel  assumed. 

(2)  BRimete  includes  a factor  of  80%  added  to  allow  for  valve*,  flangei,  flttingr  take-down  Joints,  etc. 

(3)  One-quarter  Inch  plate  assumed, 

(4)  Estimate  include*  a factor  of  30%  added  to  allow  for  required  itructuxal  stiffening  for  proper  lupport. 
(8)  Estimated  on  the  baali  of  10%  of  tbp  weight  which  ha*  to  be  supported, 

(6)  Based  on  an  assumed  cutting  rate  of  80  ft.  /hr. 


69,  056 


...  . . . . J-  . . > J.l  i . .I*.  Ik;  lihjJ  ■ I it*.  iL 


DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


\ 

Vessel:  GA  MATIN  (:i 7H ') 


WMS  No.  8 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 

System  with  Sludge  Incinerator  for  Combined 
Black  and  Gray  Waters 

Required 


Influent  Surge  Tank 
Fuel  Oil  Day  Tank 


3, 128  gal.  (418  cu.  ft.) 
25  gal.  (3.3  cu.  ft.) 


Grumman  Units  with  Incinerators 

Influent  Surge  Tank  Pump 
Influent  Surge  Tank  Overboard  Pump 

Discussion 


Five  (5)  with  Five  (5) 
Thiokol  Incinerators 
Five  (5) 

Two  (2)  per  tank 


The  system  is  not  a viable  candidate. 

There  is  not  sufficient  space  available  in  each  zone  for  the  equipment 
required  for  a functional  arrangement,  especially  the  Grumman  units. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  GALLATIN  (378') 


WMS  No.  9 


JERED  Reduced  Volume  Flush  Vacuum  Collection/Hoiding 
Tank  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 

Required 


Vacuum  Collection  Tank  Ass'y 
Sewage  Holding  Tank 
Galley/Turbid  Holding  Tank 


One  (1)  200  gal,  8t  One  (1)  120  gal. 
2,300  gal.  (307  cu.  ft.) 
22,230  gal.  (2972  cu.  ft.) 


Sanitary  Holding  Tank  Overboard  Pump  Two  (2)  per  tank 
Galley/Turbid  Holding  Tank  Overboard 
Pump  Two  (2)  per  tank 


Discussion 


The  system  is  considered  to  be  a viable  candidate  subject  to  certain 
considerations. 


Reuse  of  existing  piping  arrangements  would  have  to  be  considered. 

A fresh  water  sanitary  flushing  system  will  be  required. 

Location  of  Equipment 

(a)  Forward  of  Frame  192 

The  following  equipment  for  the  forward  zone  would  be  located 
in  the  Sewage  Sump  and  Ejector  Room: 

Vacuum  Collection  Tank  Ass'y  200  gal. 

Sewage  Holding  Tank  1533  gal.  7’  L x 5’  W x 6'  H 

Galley/Turbid  Holding  Tank  2244  gal.  10’Lx5'Wx6'H 

(b)  Aft  of  Frame  192 

The  equipment  for  the  aft  zone  would  be  located  as  follows: 

Issue  Room 

Vacuum  Collection  Tank  Ass’y  120  gal. 

Sewage  Holding  Tank  763  gal.  4'-4"  L x 4'-4"  W x 5'-6"  H 
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Vessel:  GALLATIN  (378') 


System  No.  (Coin'd) 

Commissary  Stores 

Galley/Turbitl  Holding  Tank  2424  gal.  6'  L x 9*  W x 6'  H 

(c)  The  associated  pumps  would  be  located  near  the  equipment 
served,  in  the  Sewage  Sump  and  Ejector  Room  and  in  Auxiliary  Machinery 
Space  No,  3. 

Drainages 


Sewage  would  collect  by  vacuum  in  the  vacuum  collection  tanks  for 
transferral  to  the  sewage  holding  tanks  for  discharge  overboard  or  pierside 
according  to  prvailing  restrictions. 

Gallcy/turbid  drains  would  gruvitatc  for  disposition  as  described  for 
System  No.  1, 

Special  Remarks 

In  order  to  satisfy  the  requirements  of  a two-zone  ship  a VCT  is 
recommended  for  each  zone.  If  only  one  is  fitted  as  originally  considered,  an 
undesirable  and  impracticable  piping  arrangement  would  have  to  be  fitted 
between  the  two  zones;  that  is  with  the  VCT  in  the  forward  space  all  collection 
piping  would  have  to  be  routed  to  that  space.  Then  tile  VCT  would  have  to 
discharge  back  to  the  aft  zone  sewage  holding  tank  for  disposal.  Piping  would 
have  to  run  through  berthing  areas,  shops,  engine  room,  fuel  tanks,  flume 
tanks,  etc.  to  interconnect  the  two  zones.  By  udcV  the  VCT  aft  the  situation 
is  simplified  and  the  two  zone  separation  is  maintaned  with  no  intervening 
piping. 
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PROPOSED 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  GALLATIN  (3  78') 


WMS  No.  9 


installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

piping^) 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

1 

27, 540 

Tank  Steel* 35 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

H 

6,691 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

i 

6,  997 

Electric 

Cables 

Feet 

$ 2,00/fct. 

(Materials  and  Labor) 

1,375 

2,  750 

Miscellaneous 
Installations  (pumps, 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

$15 .00/MH 
(Labor) 

65 

975 

Access  Cuts  (In  hull, 
deck  plotting  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

115 

115 

Welting 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

215 

1,  290 

<A 

Cutting 

Hours 

$50. 00/Hr.  (6) 

(Labor) 

30 

1, 500 

I 

$ 

CC 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15. 00/MH 
(Labor) 

30 

— 

— 

450 

Total  Installation  Cost  ($) 

48,  308 

(1)  Copper-nickel  ajiumed. 

(2)  Eidmate  Include*  a factor  of  50%  added  to  allow  for  valve*,  fUngei,  flttlngi,  take-down  joint*,  etc. 

(3)  One-quarter  Inch  plare  auurnsd, 

(4)  Eidmate  include*  a factor  of  30%  added  to  allow  for  required  muccural  idffenlng  for  proper  lupport. 

(5)  Eidmated  cu  the  ba*li  of  10?i  of  the  weight  which  ha*  to  be  lupported. 

(6)  Baaed  on  an  a*tumed  cutting  rate  of  50  ft.  /hr. 
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DISCUSSION  or  INSTALLATION  CASED  SHIPCHECKS 


Vessel:  G A 1.1. A TIN  (3  7H ') 

WMS  No.  10  JERED  Reduced  Volume  Flush  Vacuum  Collection/Incinerator 
fr»-  Concentrated  Black  Water/Holding  Tank  for  Gray  Water 

Required 

Vacuum  Collection  Tank  Assembly  One  (1)  200  gal.  & One  (1)  120  gal. 
Galley/Turbicl  Molding  Tank  22,230  gal.  (2972  cu.  ft.) 

Fuel  Oil  Day  Tank  154  gal.  (20,6  cu,  ft.) 

Incinerator  Two  (2)  Jcrod 

Galley/Turbid  Holding  Tank  Overboard  Pump  Two  (2)  per  tank 

Discussion 

The  system  is  considered  to  be  a viable  candidate  subject  to  certain 
considerations. 

Reuse  of  existing  piping  arrangements  would  have  to  be  considered, 

A fresh  water  sanitary  flushing  system  will  be  required. 

This  system  is  similar  to  System  No.  9 except  that  the  sewage  holding 
tank  is  being  replaced  with  an  incinerator.  The  same  philosophy  of  maintaning 
two  independent  zones  applies  also  to  this  system  regarding  a VCT  in  each  zone. 

The  incinerator  for  the  aft  zone  would  be  located  in  Auxiliary  Machinery 
Room  No.  3.  The  pumps  associated  with  the  aft  zone  would  be  located  in  the  Issue 
Room  with  the  VCT.  Equipment  for  the  forward  zone  would  be  located  as  in 
System  No.  9.  Tank  sizes  would  also  be  the  same  as  System  No.  9. 

Incinerator  stack  runs  would  be  as  described  under  System  No.  3. 

Installation  of  an  incinerator  may  require  additional  fire  protection 
equipment  and  modification  of  the  ventilation  system  for  the  space. 
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PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  GALLATIN  (3  78') 


WMS  No.  10 


Assumed  Unit  Cost 

Quantity  Required 

Cost  ($) 

Cost  Element 

Unit 

(estimated 
number  of  units) 

Piping 

Pounds 

$ 4. 50/Lb. 

(Materials  and  Labor) 

13,515 

(2) 

60, 818 

Tank  Steel(9) 

Pounds 

$ i 55/Lb « 

(Materials  and  Labor) 

1 

4,483 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

5,  770 

(B> 

5,309 

Electric 

Feet 

$ 2.00/Ft. 

Cables 

(Materials  and  Labor) 

825 

1,650 

Miscellaneous 
Installations  (pumps. 

Man- 

$15 .00/MH 

motors,  skid- mounted 
components,  etc.) 

Hours 

(Labor) 

35 

525 

Aocess  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

115 

115 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

175 

1, 050 

W 

Cutting 

Hours 

$50. 00/Hr.  (0) 

(Labor) 

30 

1,500 

! 

— _ _ — 

— 

£ 

& 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15. 00/MH 
(Labor) 

30 

450 

Total  Installation  Cost  ($) 

75,  900 

(1)  Copper-nickel  ui timed. 

(2)  Estimate  lnoludei  a factor  of  50%  added  to  allow  for  valves,  flanges,  fittings,  take-down  joints,  etc. 

(3)  One-quarter  inch  plate  assumed. 

(4)  Estimate  Includes  a factor  of  30%  added  to  allow  for  required  structural  stiffening  for  proper  support. 

(5)  Estimated  on  the  basis  of  10%  of  the  weight  which  has  to  be  supported. 

(6)  Based  on  an  assumed  cutting  rate  of  50  ft.  /hr. 
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DISCUSSION  or  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  GAUATIN  (370') 


WMS  No . 1 1 


JERED  Reduced  Volume  Flush  Vacuum  CollectTon/GATX 
Evaporator  for  Concentrated  Black  Water/IIolding  Tank 
for  Gray  Water 

Required 


Vacuum  Collection  Tank  Assembly 
Galley/Turbid  Holding  Tank 

Evaporator  (GATX) 

Catalytic  Oxidizer 
Galley/Turbid  Holding  Tank 
Overboard  Pump 


One  (1)  200  gal.  & One  (1)  120  gal. 
22,230  gal.  <2972  cu.  ft.) 

Six  (6)  80  gal . 

Six  (6) 

Two  (2)  per  tank 


Discussion 


The  system  is  considered  to  be  viable  candidate  subject  to  certain 
considerations. 

Reuse  of  existing  piping  arrangements  would  have  to  be  considered. 

A fresh  water  sanitary  flushing  system  will  be  required. 

Location  of  Equipment 

The  same  philosophy  of  maintaining  two  separate  zones  us  discussed 
under  System  No.  9 applied  for  this  system  regarding  the  Inclusion  of  a VCT 
in  each  zone. 

(a)  Forward  of  Frame  192 

The  following  equipment  for  the  forward  zone  would  be  located 
in  the  Sewage  Sump  and  Ejector  Room: 

Vacuum  Collection  Tank  Ass'y  200  gal, 

Galley/Turbid  Holding  Tajik  1346  gal.  6'LxdWx  6'  H 
Four  (4)  Evaporators  with  their  Cntulytic  Oxidizers 
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Vessel:  GALLATIN  (378') 


System  No.  11  (Coat’d) 

(b)  Aft  of  Frame  192 

The  equipment  for  the  alt  zone  would  be  located  us  follows: 

Issue  Room:  Vacuum  Collection  Tank  Ass'y  120  gal. 

In  Auxiliary  Machinery  Room  No.  3:  Two  (2)  Evaporators  with 

their  Catalytic  Oxidizers 
In  Commissary  Stores:  Galley/Turbid  Holding  Tank  2424  gal. 

6' Lx  9'  Wx6'  H 

(c)  The  associated  pumps  would  be  located  near  the  equipment 
served,  in  the  Sewage  Sump  and  Ejector  Room  and  in  the  Issue  Room. 

(d)  The  evaporator  installation  in  the  Issue  Room  uft  could  be  a 
little  fight  and  would  require  special  consideration  in  view  of  all  the  piping 
required. 

Drainages 


Sewage  would  be  collected  from  the  various  zone  spaces  in  the  VCT 
for  that  zone  from  which  it  would  be  transferred  to  the  evaporators. 

All  galley/turbid  drains,  except  those  from  the  Third  Deck  forward 
of  Frame  192,  would  gravitate  overboard  in  unrestricted  waters.  Third  Deck 
drains  would  gravitate  to  the  galley/turbkl  holding  tank  for  discharge  overboard. 
In  restricted  waters  and  plerside  all  G/T  drains  would  drain  to  the  respective 
G/T  holding  tanka  in  the  zones  forward  and  aft  of  Frame  192, 
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EQUIPMENT  ARRANGEMENT 


WMS  INSTALLATION  COST  ESTIMATES 


Vessel  GALLATIN  (3 78') 
WMS  No,  11 

Installation 

Cost  Element 


Piping 


Tank  Steel(3) 


Foundations 


Eleotrlo 

Cables 


Welding 


Cutting 


| Other 
<S  (miscellaneous 
handling) 


Unit 

Assumed  Unit  Cost 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

Pounds 

$ « 55/Lb • 

(Materials  and  Labor) 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

Man- 

Hours 

$15 ,00/MH 
(Labor) 

Feet 

$ l. 00/Ft. 

(Labor) 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

Hours 

$50. 00/Hr.  (Q) 

(Labor) 

Man- 

Hours 

$15.00/MH 

(Labor) 

Quantity  Required 

(estimated  Cost  ($) 
number  of  units) 


Total  Installation  Cost  ($) 


(1)  Copper-nickel  auumed. 

02)  Eitimate  include!  i factor  of  50%  added  to  allow  for  valvei,  flange*,  flttlngi,  take-down  Joint*,  etc. 

(3)  One-quarter  inch  plate  auumed. 

(4)  Eitimate  Include*  a factor  of  30%  added  to  allow  for  required  itructural  itlffening  for  proper  tupport. 

(5)  Eitlmated  on  the  baaii  of  10%  of  the  weight  which  ha*  to  be  lupported, 

(3)  Baaed  on  an  auumed  cutting  rate  of  SO  ft,  /hr. 


DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  GALLATIN  (378') 


WMS  No.  12  JERED  Reduced  Volume  Flush  Vacuum  Collection/Holding 
Tank  for  Concentrated  Black  Water/Grumman  Flow 
Through  System  with  Sludge  Holding  Tank  for  Gray  Water 

Required 


G/T  Influent  Surge  Tank 
Sludge  Holding 

Vacuum  Collection  Tank  Assembly 
Sewage  Holding  Tank 

Grumman  Unit  without  Incinerator 
Influent  Surge  Tank  Pump 
Sewage  Holding  Tank  Overboard  Pump 
Siudge  Holding  Tank  Transfer  Pump 


2,335  gal.  (312  cu,  ft.) 

1,853  gal.  (248  cu,  ft.) 

One  (1)  200  gal.  and  One  (1)  120  gul 
2,300  gal.  (307  cu.  ft.) 

Four  (4) 

Four  (4) 

Two  (2)  per  tank 
One  (1)  per  tank 


Discussion 


The  system  is  not  considered  to  be  a viable  candidate . 

The  available  spaces  fore  and  aft  (i.e.  the  Sewage  Sump  and  Ejector 
Room  fwd  and  Auxiliary  Machinery  Space  No.  3 and  the  Issue  Room  and 
Commissary  Stores  aft)  appear  to  bo  inadequate  for  all  the  equipment  needed. 

The  spaces  would  have  to  accommodate  a vacuum  collection  tank,  a 
sewage  holding  tank,  galley/turbid  influent  surge  tank,  two  Grumman  units, 
sludge  holding  tanks,  a galley/turbid  holding  tank  and  the  various  pumps 
associated  with  the  tanks. 

All  this  equipment  cannot  be  arranged  functionally  and  accessibly 
in  the  limited  space  available. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  GALLATIN  (37;:') 


»>■ 


WMS  No.  13  JERED  Reduced  Volume  Flush  Vacuum  Collection/Grumman 
Flow  Through  System  for  Gray  Water/Incinerator  for  both 
Concentrated  Black  Water  and  Gray  Water  Sludge 

Required 

Galley/Turbid  Influent  Surge  Tank  2,335  gal.  (312  cu.  ft.) 

Vacuum  Collection  Tank  Assembly  One  (1)  200  gal.  and  One  (1)  120  gal. 
Fuel  Oil  Day  Tank  285  gal,  (38,1  cu.  ft.) 


Grumman  Unit  with  Incinerators 

Vacuum  Collection  Tank  Transfer  Pumps 

Influent  Surge  Tank  Pumps 

G/T  Holding  Tank  Overboard  Pump 


Four  (4)  with  Eight  (8) 
Thiokol  Incinerators 
Four  (4) 

Four  (4) 

Two  (2)  per  tank 


Discussion 


The  system  is  not  considered  to  be  a viable  candidate. 


The  system  is  similar  to  a large  extent  to  System  No.  12,  except 
that  sewage  holding  tankage  has  been  deleted  but  eight  incinerators  have  been 
added.  Therefore,  the  same  over-crowded  conditions  ore  apparent,  complicated 
by  the  requirement  of  fitting  a large  quantity  of  incinerators  and  running  their 
stacks  to  the  weather.  Space  aboard  the  vessel  la  very  much  at  a premium. 


DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  GAL  I AT  IN  (37  8*) 

WMS  No.  14  GATX  Reduced  Volume  Flush  M,/T  Pump  Collection/Holdiny 
Tank  for  Concentrated  Black  Water/Molding  Tank 
for  Grav  Water 

Required 

Sewage  Holding  Tank  2,501  gal.  (334  eu.  ft.) 

Galley/Turbid  Holding  Tank  22,  230  gal.  (2972  cu.  ft.) 

Sewage  Holding  Tajik  Overboard  Pump  Two  (2)  per  tank 

G/T  Holding  Tank  Overboard  Pump  Tow  (2)  per  tank 

Macerator/Transfer  Pump  Eighteen  (18) 

Discussion 


The  system  is  considered  to  be  a viable  candidate  subject  to  certain 
considerations . 

A fresh  water  sanitary  flushing  system  will  be  required. 

The  system  is  essentially  the  same  as  System  No.  1,  except  that 
sewage  collection  has  been  changed  from  gravity  to  pump  means.  Therefore, 
with  that  exception,  drainages  would  be  the  same  as  discussed  for  System  No.  1. 

Equipment  would  be  located  as  follows: 

(a)  Forward  of  Frame  192 

In  Sewage  Sump  and  Ejector  Room: 

Sewage  Holding  Tank  1668  gal.  9'  Lx5'Wx5'H 

Galley/Turbid  Holding  Tank  2693  gal.  12'  L x 5*  W x 6’  H 

(b)  Aft  of  Frame  192 

In  Auxiliary  Machinery  Room  No.  3-Sewage  Holding  Tank 
830  gal.,  4' L x 5’  -6"W  x 6' H. 

In  Issue  Room  ond  Commissary  Stores -Galley/Turbid  Holding  Tank 
3994  gal,,  EU  Shaped,  13'  L x 9*  W x 6'  H. 

(c)  Pumps  would  be  located  near  their  respective  tanks. 
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PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 
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WMS  INSTALLATION  COST  ESTIMATES 


Vessel  GALLATIN  (3  78*) 


WMS  No.  14 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping W 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

5,600 

72)“ 

25, 200 

Tank  Steal*35 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

14,100 

(4) 

7,  755 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

9,260 

(5) 

8,520 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

1,100 

2,200 

Miscellaneous 
Installations  (pumpsi 
motors,  skid- mounted 
components,  etc.) 

Man- 

Hours 

515.00/MH 

(Labor) 

35 

525 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

115 

115 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

240 

1,  440 

to 

Cutting 

Hours 

$50. 00/Hr.  W 

(Labor) 

30 

> 

o 

E 

<u 

ce 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15 . 00/MH 
(Labor) 

30 

Total  Installation  Cost  ($) 

(1)  Copper-nickel  auumed. 

(2)  Eitimate  Include*  a factor  of  50%  added  to  allow  for  valve*,  flange*,  Sttlngi,  take-down  Joina,  etc. 

(3)  One-quarter  Inch  plate  auumed. 

Estimate  includes  a factor  of  30%  added  to  allow  for  required  structural  stiffening  for  pi  ope:  support. 

(5)  Estimated  on  the  basis  of  10%  of  the  weight  which  has  to  be  supported. 

(6)  Based  on  an  assumed  cutting  rate  of  60  ft.  /hr. 


74 


DISCUSSION  OF  INSTALLATION  BASED  ON  SIIIPCHECKS 


Vessel:  CA I, I.ATIN  (378') 


WMS  No.  15  GATX  Reduced  Volume  Flush  M/T  Pump  Colleotkm/Incinerator 
for  Concentrated  Black  Water/Holding  Tank  for  Gray  Water 

Required 


Incinerator  Feed  Tank  300  0_  . (40  cu.  ft.) 

Galley/Turbid  Holding  Tank  22, 230  gal.  (2972  cu.  ft.) 

Fuel  Oil  Day  Tank  155  gal.  (20.7  cu.  ft.) 


Incinerator 

Incinerator  Feed  Pump 
Incinerator  Feed  Tank  Overboard  Pump 
G/T  Holding  Tank  Ovcrbourd  Pump 
Macerator/Transfer  Pump 


Two  (2)  Jered 
Two  (2) 

Two  (2) 

Two  (2)  per  tank 
Eighteen  (18) 


Discission 


The  system  is  considered  to  be  a viable  candidate  subject  to  certain 
considerations . 

A fresh  water  sanitary  flushing  system  would  be  required. 

Location  of  Equipment 

For  the  reasons  given  in  the  "Special  Remarks"  under  System  No,  9, 
two  independent  zones  have  been  suggested  for  this  system.  Therefore,  an 
incinerator  and  its  feed  tank  and  pumps  have  been  allocated  for  each  zone,  in 
lieu  of  the  original  concept  of  only  one  of  each  piece  of  equipment.  Therefore 
equipment  and  locations  would  be  as  follows: 

(a)  Forward  of  Frame  192 

In  Sewage  Sump  and  Ejector  Room: 

Ircinej  ator  Feed  Tank  300  gal.,  3'  L x 3' W x 4'-t>"  11 

Incinerator 

Galley/Turbid  Holding  Tank  2693  gal.,  12'  L x 5'  W x 6'  H 
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Vessel:  CALI ATIN  (3 7 H ’ ) 


System  No.  IS  (Cant'd) 

(b)  Aft  of  Frame  lb 2 

In  Auxiliary  Machinery  Room  No.  3 ‘Incinerator 
In  Issue  Room  and  Commissary  Stores 

Incinerator  Feed  Tank  150  gal.  2'  L x 2'  W x 5'  H 

Galley/Turbid  Holding  Tank  4668  gal.  13'  L x 8'  W x 6'  H 

(c)  Pumps  would  be  located  near  the  tanks  served. 

Installation  of  an  incinerator  may  require  additional  fire  protection 
equipment  and  modification  of  the  ventilation  system  for  the  space. 

Drainages 


All  sewage  would  be  collected  by  mucerator/transfer  pumps  for 
discharge  to  the  respective  incinerator  feed  tank  and  disposition  In  the  incinerator. 
The  incinerator  feed  tank  would  be  pumped  overboard  or  to  pierside  according  to 
the  prevailing  restrictions. 

Galley/turbid  drains  would  gravitate  for  collection  and  disposition 
as  discussed  for  System  No.  1. 
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WMS  INSTALLATION  COST  ESTIMATES 


Vessel  GALLATIN  (3  78’) 
WMS  No.  IS 


Installation 
Cost  Element 


Piping*1) 


Tank  Steel(3> 


Foundation* 


Electric 

Cables 


Miscellaneous 
Installations  (pump 
motors,  skid-moun 
components,  etc.) 


Welding 


Cutting 


| Other 
eg  (miscellaneous 
handling) 


Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

(2) 

12, 505 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

(4) 

12, 760 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

(6) 

8,455 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

1,375 

Man- 

Hours 

$15 .00/MH 
(Labor) 

65 

Feet 

$ 1.00/Ft. 

(Labor) 

115 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

210 

Hours 

$50. 00/Hr. 1 2 3 4 5  (6) 

(Labor) 

30 

Man- 

Hours 

$15. 00/MH 
(Labor) 

30 

56,2  73 


7,018 


7,  779 


2,  750 


1,260 


1,  500 


Total  Installation  Cost  ($) 


(1)  Copper-nickel  uiumed. 

(2)  Estimate  Include*  a factor  of  50%  added  to  allow  for  valve*,  flange*,  fittings,  take-down  Joint*,  etc. 

(3)  One -quarter  Inch  plate  assumed. 

(4)  Estimate  Include*  a factor  of  30%  added  to  allow  for  required  itructural  stiffening  for  proper  support. 

(5)  End  mated  on  the  baal*  of  10%  of  the  weight  which  ha*  to  be  supported. 

(6)  Bated  no  an  assumed  cutting  rate  of  50  ft.  /hr. 


78, 120 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  GALLATIN  (370') 


WMS  No.  16  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/GATX 
Evaporator  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 

Required 


Galley/Turbid  Holding  Tank  22, 230  gal.  (2972  cu . ft.) 

Evaporator  Feed  Tank  300  gal.  (40,1  cu.  ft.) 


Evaporator  (GATX) 

Catalytic  Oxidizer 
Evaporator  Feed  Pump 
Evaporator  Feed  Tank  Overboard  Pump 
G/T  Holding  Tank  Overobard  Pump 
Macerator /Transfer  Pump 


Six  (6)  80  gal. 

Six  (6) 

Two  (2)  per  set  of  evaps. 
One  (1)  per  tank 
Two  (2)  per  tank 
Eighteen  (18) 


Discussion 


The  system  is  considered  to  be  a viable  candidate  subject  to  certain 
conditions . 


A fresh  water  sanitary  flushing  system  will  be  required. 

Location  of  Equipment 

Equipment  would  be  located  as  follows: 

(a)  Forward  of  Frame  192 

In  Sewage  Sump  and  Ejector  Room 

Evaporator  Feed  Tank  200  gal. , 3’Lx3'Wx3'H 

Galley/Turbid  Holding  Tank  1346  gal.,  6'Lx5'Wx6'H 
Evaporators,  Four(4)  with  Catalytic  Oxidizers 

(b)  Aft  of  Frame  192 

In  Auxiliary  Machinery  Room  No.  3:  Evaporator  Feed  Tank- 
100  gal.,  2’  L x 2'  W x 3’-6"  H 
In  Issue  Room:  Evaporators  -Two  (2)  with  Catalytic  Oxidizers 
In  Commissary  Stores:  Galley/Turbid  Holding  Tank- 
2424  gal.,  o'  L x 9*  W x 6*  H 
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Vossel:  GALLATIN  (37C) 

System  No.  16  (Cont'd) 

(c)  Pumps  would  l>e  located  near  the  equipment  served. 


Drainages 


Sewage  would  be  collected  in  the  evaporator  feed  tank  via  macerator/ 
transfer  pumps  and  would  be  transferred  to  the  evaporators.  The  evaporator 
feed  tank  would  be  pumped  overboard  or  plerslde  by  its  overboard  discharge 
pumps  according  to  previaling  restrictions , 

Galley/turbid  drains  would  gravitate  overboard  and  to  the  holding 
tanks  for  pumping  overboard/pierside  as  described  for  System  No,  1, 


PROPOSED  WMS  EQUIPMENT  ARRANGEMENT 


WMS  INSTALLATION  cost  estimates 


Vessel  GALLATIN  (3  78') 


WMS  No. 16 


Installation 

Cost  Element 

Unit 

Assumed  Unit  Cost 

Quantity  Required 
(estimated 
number  of  units) 

Cost  ($) 

Piping  (*) 

Pounds 

$ 4.50/Lb. 

(Materials  and  Labor) 

5.  710 

(2) 

25, 695 

Tank  Steel(3) 

Pounds 

$ .55/Lb. 

(Materials  and  Labor) 

6,390 

(4) 

3,515 

Foundations 

Pounds 

$ .92/Lb. 

(Materials  and  Labor) 

5,250 

(5) 

4,  830 

Electric 

Cables 

Feet 

$ 2.00/Ft. 

(Materials  and  Labor) 

1,650 

3,  300 

Miscellaneous 
Installations  (pumps, 
motors,  skid-mounted 
components,  etc.) 

Man- 

Hours 

$15 ,00/MH 
(Labor) 

80 

1,  200 

Access  Cuts  (in  hull, 
deck  plating  or 
bulkhead  to  provide 
passageway) 

Feet 

$ 1.00/Ft. 

(Labor) 

115 

115 

Welding 

Feet 

$ 6.00/Ft. 

(Materials  and  Labor) 

185 

1,110 

W 

— 

Cutting 

Hours 

$50. 00/Hr.  (6) 

(Labor) 

30 

1,500 

> 

i 
0) 
Q S 

Other 

(miscellaneous 

handling) 

Man- 

Hours 

$15 .00/MH 
(Labor) 

30 

450 

Total  Installation  Cost  ($) 

41,  715 

(1)  Copper-nickel  assumed. 

(2)  Estimate  Include*  a factor  of  80%  added  to  allow  for  velvet,  flanges,  flttlngi,  take-down  Joint*,  etc. 

(3)  One -quarter  inch  plate  utumed, 

(4)  Estimate  include!  a factor  of  30%  added  to  allow  for  required  structural  stiffening  for  proper  support. 
(8)  Estimated  on  the  basis  of  1 0%  of  the  weight  which  hu  to  be  supported. 

(8)  Based  on  an  assumed  cutting  rate  of  SO  ft.  Air. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  CAUA'ITN  (378*) 

WMS  No.  17  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Holding 

Tank  for  Concentrated  Black  Water/Grumman  Flow 
Through  Sy3tem  with  Sludge  Holding  Tank  for  Gray  Water 

Required 

2,501  gal.  (334  cu.  ft.) 

2, 335  gal.  (312  cu.  ft.) 
1,853  gal.  (248  cu.  ft.) 

Four  (4) 

Two  (2)  per  tank 
Four  (4) 

One  (1)  per  tank 
One  (1)  per  tank 
Eighteen  (18) 

Discussion 


Sewage  Holding  Tank 
Galley/Turbid  Influent  Surge  Tank 
Sludge  Holding  Tank 

Grumman  Unit  without  Incinerator 
Sewage  Holding  Tank  Overboard  Pump 
G/T  Influent  Surge  Tank  Pump 
G/T  Influent  Surge  Tank  Transfer  Pump 
Sludge  Holding  Tank  Transfer  Pump 
Macerator/Transfer  Pump 


The  system  is  not  considered  to  be  a viable  candidate, 

There  does  not  appear  to  be  sufficient  space  forward  or  oft  to  permit 
a practicable  and  functional  arrangement  of  equipment  required  for  each  zone. 
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DISCUSSION  OF  INSTALLATION  BASED  ON  SHIPCHECKS 


Vessel:  C.ALIATIN  (37 R1) 

WMS  No.  18  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Grumman 
Flow  Through  System  for  Gray  Watet/Inclncerator  for  both 
Concentrated  Black  Water  and  Gray  Water  Sludge 

Keguir  ed 

308  gal.  (41  cu.  ft.) 

2,335  gal.  (312  cu.  ft.) 

285  gal.  (38.1  cu.  ft.) 

Four  (4\  with  Eight  (8) 
Thlokol  Incinerators 
Two  (2)  per  tank 
One  ( 1)  per  tank 
Two  (2)  per  tank 
One  (1)  per  tank 
Eighteen  (18) 

Discussion 


Sewage  Surge  Tank 
Galley/Turbid  Surge  Tank 
Fuel  Oil  Day  Tank 

Grumman  Unit  with  Incinerators 

Sewage  Surge  Tank  Transfer  Pump 
Sewage  Surge  Tank  Overboard  Pump 
G/T  Surge  Tank  Pump 
G/T  Surge  Tank  Overboard  Pump 
Macerator/Transi'er  Pump 


The  system  is  not  considered  to  be  a viable  candidate. 

For  the  spaces  available,  it  appears  impossible  to  locate  all  the 
equipment  required  in  an  arrangement  which  would  be  satisfactory  functionally 
and  accessible  for  operation,  maintenance,  and  repair.  The  addition  of  pumps 
and  eight  incinerators  presents  special  complications. 


WMS  installation  effectiveness  attribute  data 

Vessel  GALLATIN  (3  78') 


Sheet  1 of  10 


ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION 


INSTALLATION  CHARACTERISTIC 


Required  black  water  handling  capacity  for  vessel  versus  actual  capacity  of  WMS 

(a)  Actual  capacity  of  WMS  equals  ot  exceeds  required  capacity  for  vessel. 

(b)  WMS  marginally  suitable  for  vessel  (lias  95-99% of  required  capacity). 

(c)  WMS  capacity  insufficient  for  vassal  (less  than  95%  of  required  capacity). 


Z3 

13 

n/a 

N /A 

16 

17 

18 

a 

n/a 

sA 

Required  gray  water  handling  capacity  for  vessel  versus  actual  capacity  of  WMS 

(a)  Actual  capacity  of  WMS  equals  or  exceeds  required  capacity  for  vessel. 

(b)  WMS  marginally  suitable  for  vessel  (has  95-99%  of  required  capacity). 

(c)  WMS  capacity  Insufficient  for  vessel  (less  than  95%  of  required  capacity). 


5 

6 

n/a 

n/a 

12 

13 

n/a 

n/a 

14  15 


c I N /a  I N/A 


Extent  of  additional  support  systems  or  equipment  required  to  accommodate  WMS 

(a)  No  additional  support  systems  or  equipments  required. 

(b)  Some  additional  support  systems  oc  equipments  required/  ' 

(O  Many  additional  support  systems  or  equipments  required. 

^Example*:.  Firefighting  system  must  be  installed  with  Incinerator. 

, Bilge  alarm  required  if  large  tank  Is  installed  above  bilge, 

. Compressor  required  on  vessels  that  do  not  already  have  one. 

. Detectors  of  toxic  ot  noxious  gases  should  be  installed  with  any  system  that,  as  an  inherent  design 
feature,  uses  such  gases  In  processing  wastes. 

Need  for  support  system/equipment  does  not  significantly  reduce  WMS  suitability  for  on-board  Installation. 
Suitability  of  WMS  for  Installation  on  vessel  significantly  reduced. 


3 

13 

n/a 

n/a 

Extent  of  fixture  modifications  required  for  WMS  installation 

(a)  No  fixtures  need  modification  ot  replacement, 

(b)  Some  fixtures  need  modification  or  replacement. 

(c)  All  commodes  need  replacement  and  modification  of  urinal-associated  equipment  (e.g. , urinal  discharge  valves) 

is  required. 

(d)  AU  fixtures  need  replacement  or  modification  (e.g.,  replacement  or  commodes  and  urinal  flushomcrers). 

(e)  AU  fixutres  need  replacement  or  modification  and  each  fixture  has  additional  hookup  requirements  associated  with  it. 


n/a  n/a 


N/A  N/A 


17  18 


N/A  j N/A 


WMS  INSTALLATION  EFFECTIVENESS  ATTRIBUTE  DATA 
Vessel  GALLATIN  (378') 


Sheet  2 of  10 


M/E  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION  (Cont'd) 


INSTALLATION  CHARACTERISTIC 


Extent  of  flush  medium  supply  modifications  requited  for  WMS  Installation 

(a)  Existing  flush  medium  is  used , 

(b)  WMS  requites  conversion  of  flush  medium  to  potable  water. 

(c)  WMS  requires  conversion  of  flush  medium  to  recirculating  non-aqueous  medium, 

(d)  WMS  requires  conversion  of  flush  medium  to  salt  water.  V) 

^ Conversion  to  salt  wxtet  requires  pump  rewriting,  tapping  into  the  sea-chest  and  provision  for  its  corrosive 
properties,  for  PAMLICO,  salt  water  would  be  used  if  the  drain  system  were  convened  to  a standard  flush 
system  (C.G.  supplied  information). 


8 | 8 | 10  | 11  | 12  | 13  I 14  19  16  17  18 


N/A 


n/a  n/a 


Hookup  requirements t1)  foe  WMS  Colleotlon/Traniport  subsystem  installation 

(a)  No  additional  hookup  requirements  beyond  existing  ones. 

(b)  Requires  piping  for  recirculation  of  flush  medium  (in  existing  gravity  drain  system). 

(o)  Special  and  centralized  Collection/Transport  subsystem  required. 

(d)  Special  and  non-centralized  Collection /Transport  subsystem  required  (Includes  conversion  from  reduced  flush  vaouum 
collection  to  a standard  gravity  drain  system,  with  or  without  recirculation), 

^ Drain  piping)  electric  cables  connecting  commode,  M/T  pump  and  control  panel  In  CATX,  but  not  in  JERED,  etc. 


13  I H I IS  I 16 


6 

6 

N/A 

N/A 

12 

13 

N/A 

N/A 

17 

18 

n/a 

N/A 

Routing  flexibility  for  drain  piping  modifications^ associated  with  WMS  Collection/Transport  subsystem  installation^ 

(a)  Routing  is  highly  flexible.  ^ 

(b)  Routing  is  moderately  flexible,  with  some  restrictions. 

(o)  Routing  is  highly  inflexible. 

Of  the  three  relevant  categories  of  routing  of  lines  (piping,  ventilation,  electrical),  piping  is  the  most  Important 
for  assessing  use  of  WMS  installation. 

^ Notes t , With  gravity  drainage,  lines  must  always  slope  downward  and  require  venting. 

. Smaller  size  lines  are  Inherently  more  flexible. 

. With  the  pump  or  vacuum  Collection/Transport  subsystem,  sharp  bends,  rises  and  long  runs  cat)  be 
accommodated  in  piping. 

( in  all  cases,  WMS  installation  Is  to  be  considered  from  the  point  of  view  of  modifications  required  to  existing 
conditions. 
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N/A  N/A 
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M/E  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION  (Gont'd) 

INSTALLATION  CHARACTERISTIC 


Space  requirement!  for  WMS  CollecHon/Transport  lubtyitem  initallation. 

(a)  No  additional  ipace  required. ^ 

(b)  Some  additional  space  required.®* 

(o)  Large  amount  of  additional  space  required. 

E.g.,  M/T  pumpi  In  GATXi  or  small  influent  surge  tank. 

* E.g.,  large  VCT  In  JEREDt  or  large  lnflqent  surge  tank,  If  not  already  Installed, 


b N/ft  nA 


N/A  N/A 


14  15 


16  17 


n/a  |n/a 


Modularity  of  WMS  CollecHon/Transport  subsystem  (as  it  affects  Installation)^ 

(a)  Degree  of  modularity  of  subsystem  aids  In  installation  of  C/T  subsystem. 

(b)  Degree  of  modularity  of  subsystem  results  In  some  (minimal)  difficulty  In  Installation  of  C/T  subsystem. 

(o)  Degree  of  modularity  of  subsystem  result!  in  moderate  difficulty  In  Installation  of  C/T  subsystem. 

On  vessels  that  do  not  currently  have  a WMS,  a high  degree  of  modularity  aids  In  Installation,  and  a high  degree 
of  subsystem  centralization  (as  In  the  JERED)  results  In  difficulties  for  Installation, 


WMS  II 

i 

2 

3 

4 5 

6 

7 8 9 10  11 

Data 

sas 

a 

a 

a N/A 

sess 

a nA  a a a 

n/a  I n/a 


14  16  16  17 


N/A  N/A 


335  Vent  require  menu  for  WMS  Collecdon/Ttansport  subsystem  Installation 

(a)  No  vents  are  required  other  than  the  existing  ventt. 

(b)  Few  venu  ate  required  In  addition  to  the  existing  vena. 

(c)  Many  vents  are  required  In  addition  to  existing  venu, 


9 10  11  12 


b In  A n/a  b n/a  b 


13  14  15  16  17 


b nA  n/a 


N/A  N/A 


241  Space  requtremenu  for  WMS  waste  Treatment/Disposal  subsystem  installation 

(a)  Volume  required  Is  minimal  and  dimensions^  of  equipment  present  no  problems  In  fitting  equipment  into  available 

oompartment  space, 

(b)  Volume  required  Is  moderate  and  dimensions^1'  of  equipment  present  no  problems  In  fitting  equipment  into  available 

compartment  space. 

(o)  Volume  and  dimension  of  equipment  to  present  problem  in  fitting  equipment  into  available  compartment  space, 

(d)  Largo  volume  required  and  dimension^1'”!  equipment  do  present  problem  In  fitting  equipment  into  available 
compartment  space, 

^ The  two  main  factors  are  (1)  deck  area  required  and  (11)  height  required, 

WMS»  1 2 3 4 5 6 7 8 9 10  11  12  * 13  ~~U  15  16  17  18 

Data  b b b b n/a  nA  b nA  b b d n/a  N/a  b b c n/a.  n/a 
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I - ADAPTABILITY  TOR  SHIPBOARD  INSTALLATION  Cont'd 


INSTALLATION  CHARACTERISTIC 


Hookup  requirements'1*  for  WMS  waste  Treatment/Disposal  subsystem  installation 

(a)  Pipes,  ducts  and/or  cable  requirements  are  minimal. 

(b)  Pipes,  ducts  and/or  cable  requirements  are  moderate, 

(o)  Pipes,  ducts  and/or  cable  requirements  arc  extensivo. 

'**  Piping  for  fuel  oil,  fresh  water,  cooling  water,  compressed  air,  interconnecting  remotely  located  equipment, 
overboard  discharge  line,  etc.)  electric  cables  for  power  supply,  remote  control  panels,  etc.i  ducting  for 
ventilation,  etc. 


c n/a  n/a 


Degree  of  modularity  of  WMS  waste  Treatment/Disposal  (as  it  affects  Installation/1* 

* 

(a)  Degree  of  modularity  of  subsystem  aids  in  installation  of  T/D  subsystem, 

(b)  Degree  of  modularity  of  subsystem  results  in  some  (minimal)  difficulty  In  installation  of  T/D  subsystem, 

(c)  Degree  of  modularity  of  subsystem  results  in  moderate  difficulty  in  installation  of  T/D  subsystem. 

(1*  Decentralization  of  components  may  require  additional  hookups  and  piping  runs. 


17 

18 

n/a 

N/A 

10  11 

h b 


13  14  IS  10  17 


a 1 a 1 a I b |n/a  N/A  b h/a  b h b |n> 

Vent  requirements  for  WMS  waste  Treatment/Disposal  subsystem  Installation 

(a)  No  vena  arc  required. 

(b)  Vents  are  requir  'd. 


b [n/a  I N/a  1 a 


n/a  I n/a 


'**  Vents  that  are  only  internal  to  the  compartment  in  which  subsystem  is  located  are  not  considered  here. 


b N/A  N/a  I b n/a 


10  11 

b b 


13  14  15  IS  17 


b | N/A  | N/A  I 


b n/a  | n/a 


Exhaust  stack  requirements  for  WMS  waits  Treatment/Disposal  subsystem  Installation 

(a)  Exhaust  not  required . 

(b)  Exhaust  required,  size  of  stack  relatively  small  and  stack  can  be  run  via  existing  ship's  stack  enclosure  (fiddley). 

(c)  Exhaust  required,  size  of  stack  relatively  large  and  stack  can  be  run  via  existing  ship's  stack  enclosure. 

(d)  Exhaust  requited,  size  of  stack  relatively  small  and  stack  cannot  be  run  via  existing  sliip's  stack  enclosure, 

(e)  Exhaust  required,  size  of  stack  relatively  large  and  stack  cannot  be  run  via  existing  ship's  stack  enclosure, 

'J*  Notes:  ■ . Electric  Incinerator  requires  small  (2")  exhaust. 

. Fuel  Incinerator  requires  large  (10")  exhaust. 
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M/E  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION  (ContVIl 


INSTALLATION  CHARACTERISTIC 


Ease  of  installing  WMS  support  equipment^ 

(a)  No  lupport  equipment  required, 

(b)  Some  tuppott  equipment  required  but  ear/  to  install, 

(o)  Mutih  lupport  equipment  required  and  difficult  to  install, 


Example!] 


, Flreflghting.system  mutt  be  imtallcd  with  incinorator. 

. Bilge  alarm  required  If  large  tank  ti  installed  above  bilge, 

. Comproiior  required  on  vessels  that  do  not  already  have  one. 

, Oetectota  of  toxic  or  noxloui  gaiei  should  be  iutalled  with  any  tyiccm  that,  as  an  Inherent 
design  feature,  uiei  such  gaiei  In  processing  wastes. 


S 

6 

n/a 

n/a 

9 10  11  12  13  14  15  18  17 


n/a  |n/a 


N/A  N/A 


Ease  of  compensating  for  added  weight  of  WMS 

(a)  No  or  minimal  compensation  fot  added  weight  required , 

(b)  Moderate  compensation  for  added  weight  required, 

(c)  Extensive  compensation  for  added  weight  required. 


Extent  of  SH1PALTS  (permanent  modifications)  required  for  WMS  installation^ 

(a)  No  SHIPALTS  required. 

(b)  Minor  SHIPALTS  required, 

(c)  Extent  of  SHIPALTS  required  it  moderate, 

(d)  Extensive  SHIPALTS  requited . 

^ Foundations,  enlarged  doors/hatches,  increased  capacity  requirements  fot  air  compressor,  etc. 


n/a  n/a 


Extent  of  temporary  modification^1*  required  fo;  WMS  Installation 

(a)  No  temporary  modifications  required, 

(b)  Temporary  -modifications  required  are  minor. 

(c)  Extent  of  temporary  modifications  required  are  moderate, 

(d)  Temporary  modifications  required  are  extensive. 


n/a  |n/\ 


n/a  I n/a 


Cutting  access  openings,  etc, 


n/a  n/a 


n/a  nA 
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M/E  I - ADAPTABILITY  FOR  SHIPBOARD  INSTALLATION  (Cont'dl 
INSTALLATION  CHARACTERISTIC 


31 

Effect  of  WMS  on  veuel  liability 

(a)  No  effect  on  exliting  liability  characterlitlci  of  veuel. 

(b)  Some  effect  on  exliting  liability  eharactcrtidci  of  veuel.  eaiily  comperuated  for. 

(o)  Severe  effect  on  exliting  liability  characterlidci  of  veuel,  eompeniadon  required  extenilve  modlflcatlotu  to  veuel 
(e.g.,  no  tankage  In  Point  Herron). 
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Effect  of  WMS  on  v 

(a)  No  effect  on  tr 

(b)  Some  eerily  co 
(o)  Compematlon 

euel  trim  and  lilt 

1m  or  on  lilt, 
mpemated  for  effect 
for  effect  on  trim  ot 

on  trin 
lilt  req 

or  litt. 

diet  extenilve 

modification  to  veuel. 
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Effect  of  WMS  on  normal  range  of  veuel 

Veuel  rewurce  oapaclty  and  uiage  rate*,. 
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34 

Degree  of  ipace  trade-off/reallocadou  required  for  WMS  Initallatlon 

(a)  No  ipace  trade -off /reallocation  required. 

(b)  Minimal  degree  of  ipace  trade-off/re*Ilocatlon  required. 

(o)  Moderate  degree  of  ipace  trade-off AeaUooadon  required. 

(d)  High  degree  of  ipace  trade -off /reallocation  required, 

WMS  II 

1 

2 

3 

4 

6 

8 

7 

1 8 

S 

10 

11 

12 

13 

14 

is 

18 

17 

18 

Data 

.. 

b 

b 

b 

b 

N/A 

N/A 

b 

[_N/A 

b 

b 

N/A 

N/A 

b 

b 

b 

N/A 

N/A 

M/E  II  - PERFORMANCE 

PERFORMANCE  CHARACTERISTIC 

12 

WMS  per  capita  wet  weigh 

t (lb)^  - Wj 

rial  Jj  auumed  to  be  copper-nickel  (Cu-Nl). 

^ Drain  piping  mate 
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M/E  II  - PERFORMANCE  (Cont'd) 
PERFORMANCE  CHARACTERISTIC 


WMS  pet  capita  volume  (ft11/1)  - Vj 

I1)  Volumei  are  calculated  ai  follown 

. Fixture  volume)  an  calculated  Uling  imalleit  ipace  envetopei. 

. Pipe  volume  It  die  volume  of  a iquare  tube  with  tide  ■ outiide  diameter  of  pipe. 

. Other  equipment!  Deck  ateat  irnalleit  rectangle  enclotlng  »U  equipment  la  a tingle  package  plui  extra 

dlmenilon  area  required  for  operation  and  maintenance. 

Height i either  maximum  height  of  equipment,  or  full  compartment  height,  if  ipace  above 
ackage  U not  uiable  fot  any  othor  purpoiet. 


8 10  11  IS  13  U IS  16  17  18 


29.0  lag.  8 1 31. 6 1 29. 6 I N/A  I N/A  1 27.7  I N/A  28.  8 29.1  29.6  N/A  N/A  29.  3 31,1  29.0  N/A  N/A 


Adequacy  of  WMS  black  water  holding  timet 

Htb  • % of  requited  black  water  holding  dme  mat  by  WMS*1^ 

^ A WMS  which  employi  an  Incinerator  U eomldered  to  meet  lOO^o  of  the  required  holding  dme.  The  holding 
time  of  a WMS  which  employi  a holding  tank  (for  wutewater  or  iludge)  li  determined  by  the  rado  of  available 
tank  capacity  to  required  capacity,  


9 10  11  12  I 13  I 14  18  18  | 17  | 18 


100  100  N/A  N/A  100  100  100 


1 2 3 4 6 6 


100  100  100  100  N/A  N/A  100  N/A 


Adequacy  of  WMS  gray  water  holding  drnei 

HTg  - <ftof  required  gray  water  holding  dme  met  by  WMS^ 

^ A WMS  which  employi  tn  Incinerator  li  eomldered  to  meet  100 ft  of  the  required  holding  dme,  The  holding 
dme  of  a WMS  which  employi  a holding  tank  (for  waatewater  or  iludge)  li  determined  by  the  ratio  of  available 
tank  capacity  to  requited  capacity.  


9 10  11  12  13  14 


3 


18  13 


N/A  17  N/A  21  81  17  N/A  N/A  | 30  33 


Effect  of  peak  hydraullo  loadi  In  bluck  water  tueam  on  WMS  performance 

GISTb  • fa  of  required  Grumman  (or  othet)  Influent  iiuge  tank  cipaolty  in  blaok  water  itream  met  by  lmteUation 


12  I 13  14  18  16 


N/A  N/A 


17 

16 

N/A 

N/A 

100  N/A  N/A  100  N/A 


Effect  of  peak  hydraulic  loadi  in  gray  water  stream  on  WMS  performance 

GISTg  - Vo  of  required  Grumman  Influent  surge  tank  capacity  In  gray  watet  itream  met  by  initalladoo 


17 

IB 

N/A 

N/A 

N/A  N/A 


12 

13 

N/A 

N/A 

N/A  | N'/A 


Ability  of  black  watet  portion  of  WMS  to  handle  additional  penonnel  (on  a long-term  baiii) 
HTCfc  • Vo  of  required  black  water  (ot  iludge)  holding  tank  capacity  met  by  lmtallatlon. 


17 

18 

N/A 

N/A 
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M/E  II  - PERFORMANCE  (Cont'd) 

PERFORMANCE  CHARACTERISTIC 

332 

Ability  of  gtay  water  portion  of  WMS  to  handle  additional  personnel  (on  a long  term  basis) 

HTCg  - "A  of  required  gray  water  (or  iludge)  hodllng  tank  capacity  met  by  Installation. 
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17 

N/A 

N/A 

M/E  IV 

- PE 

RSONNEL  SAFETY 

SAFETY  CHARACTERISTIC 

21 

Hazard  of  explosivo  potential  for  opexatot/mair 

1 - Installation  Index  (for  personnel  lafetyl 

itainer  due  to  Inherent  WMS  design. 

roused  due  to  location  of  any  portion  of  WMS, 

ed  due  to  proximity  of  any  portion  of  WMS  to  working  or  berthing  area. 

ed  due  to  proximity  of  any  portion  of  WMS  to  fbel  storage  area. 

(a)  likelihood  of  hazardous  situation  D not  Inc 

(b)  Likelihood  of  hazardous  situation  is  lacteal 

(c)  Likelihood  of  hazardous  dtuadon  is  increai 
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1 

Hazard  of  explosive  potential  for  operator/mair 

1 - Installation  Index  (fot  personnel  safety) 

trainer  due  to  procedural  error/oqulpment  failures  of  WMS. 

teased  duo  to  location  of  any  portion  of  WMS, 

led  due  to  proximity  of  any  portion  of  WMS  to  working  or  berthing  area, 
ted  due  to  proximity  of  any  portion  of  WMS  to  fliel  storage  area. 

(a)  likelihood  of  hazardous  situation  Is  not  inc 

(b)  Likelihood  of  hazardous  situation  Is  Increa 
(cl  Likelihood  of  hazardous  dotation  Is  lncren 
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Hazard  of  fire  Ignition  potential  due  to  lnheren 

I - Installation  Index  (tor  personnel  safer/) 

WMS  design 

creased  due  to  location  of  any  portion  of  WMS, 

sed  due  to  proximity  of  any  portion  of  WMS  to  working  or  berthing  area, 
sod  due  to  proximity  of  any  portion  of  WMS  to  fuel  storage  area. 

(a)  Likelihood  of  hazardous  situation  Is  not  In 

(b)  Likelihood  of  hazardous  situation  Is  Increa 

(c)  Likelihood  of  hazardous  situation  Is  Inctea 
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Hazard  of  fixe  Ignition  potential  due  to  procedi, 

I * Installation  Index  (for  personnel  safetv) 

tral  errors/equipment  failure-  of  WMS. 

reaaed  due  to  location  of  any  portion  of  WMS. 

ed  due  to  proximity  of  any  portion  of  WMS  to  working  or  berthing  area. 

ed  due  to  proximity  of  any  portion  of  WMS  to  fuel  storage  area. 

(a)  Likelihood  of  hazardous  situation  Is  not  int 

(b)  Likelihood  of  hazardous  situation  Is  Increa 

(c)  Likelihood  of  hazardous  situation  U increa 
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M/E  V - HABITABILITY 


41 

Heat  generation  fot  nearby  personnel^  due  to  inherent  WMS  design 

I • Installation  index  (for  heat) 

(a)  Location  of  WMS  Is  not  likely  to  raise  heat  level  due  to  proximity  to  working  and  berthing  areas. 

(b)  Location  of  WMS  is  likely  to  raise  heat  level  due  to  proximity  to  working  and  berthing  areas. 

^ For  operator/mnintainer/adjacent  berthing  and  working  areas. 
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Heat  generation  for  nearby 

I - Installation  index  i for  1 

(a)  Location  of  W.V  ' i.-,  u 

(b)  Location  of  WMS  Is  It 

personnel^  due  to  procedural  errore/equlpmcnt  failures  of  WMS 

it  likely  to  raise  heat  level  due  to  proximity  to  working  and  berthing  areas. 

Indy  to  raise  heat  level  dui  to  proximity  to  working  and  berthing  areas. 

taliicr/adjacent  berthing  and  working  areas. 
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Noise  level  for  personnel  In  vicin 

t - Installation  index  (for  noise) 

lty  of  WMS(1) 

y to  raise  noise  level  due  to  proximity  to  working  and  berthing  areas, 
raise  noise  level  due  to  proximity  to  working  and  berthing  areas, 

'adjacent  berthing  and  working  areas. 

(a)  Location  of  WMS  is  not  like 
(ti)  Location  of  WMS  is  likely  tr 

' For  oporator/maintalner 
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a 
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Vibration  levels  fo 

I - Installation  Ind 

(a)  Location  of  W 

(b)  location  of  W 

^ Fot  opetatc 

nearby  personnel^  produced  by  WMS 'machinery 
ex  (for  vibration) 

MS  is  not  likely  to  raise  vibration  level  duo  to  proximity  to  working  and  berthing  areas. 

MS  is  likely  to  raise  vibration  level  due  to  proximity  to  working  and  berthing  areas. 

t/malntainer/adjacent  berthing  and  working  areas. 
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Af  sf  M/E  VI  - RELIABILITY 

/^kr~ 

RELIABILITY  CHARACTERISTIC 


22 

Extent  of  WMS  configuration  redundancy 

WMS  equipment  requirement!, 

WMS# 

1 

,2 

3 

4 

rr 

6 

7 

8 

9 

10  11 

la 

13 

14 

16 

IS 

17 

18 

Data 

i 1 1 1 1 1 ' 

- Presented  fn  WMj  Equipment  Requirement  Daft  Fornj 

* 

M/E  VTI  - MAINTAINABILITY  | 

MAINTAINABILITY  CHARACTERISTIC 

131 

Acceuibllity  of  replaceable  WMS  component! 

I - (nitallatlon  index  (for  accewibilitv) 

(a)  High  degree  of  physical  clearance  around  WMS  equipment. 

(b)  Moderate  degree  of  clearance  around  WMS  equipment. 

(c)  Very  tight,  l.e.,  very  little  clearance  around  WMS  equipment. 
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CONCLUDING  REMARKS 


The  following  are'polnts  of  consideration  and  observations  relevant 
to  this  vessel,  some  of  which  have  been  included  in  the  shipcheck 
observations,  and  are  reiterated  for  emphasis  and  convenience. 

(a)  The  vessel  is  fitted  with  two  separate  zones  for  waste  collection  due 
to  its  large  size  and  general  arrangement.  Each  system  is  of  the  CHT  type. 

Space  is  at  a premium  on  this  modern  vessel  and  the  WMS  equipment  compartments 
are  located  on  the  Fifth  Deck  (Sewage  Sump  and  Ejector  Room  5-144-0-Q)  for  the 
forward  zone  and  on  the  Third  Deck  (Auxiliary  Machinery  Space  No.  3,  3-272-0-E) 
for  the  aft  zone.  These  spaces  are  quite  small  and  do  not  lend  themselves  to 
much  rearrangement . This  is  especially  true  of  the  aft  arrangement . This  is  the 
reason  why  it  is  necessary  to  suggest  allocating  part  of  the  Commissary  Stores 
adjacent  to  Auxiliary  Machinery  Space  No,  3 for  some  of  the  candidate  WMS  equip- 
ment. Because  no  additional  space  was  apparent  for  relocation  of  the  commissary 
stores,  only  part  was  taken  in  the  study.  Thus  the  limitation  on  the  tank  sizes  in 
this  area.  The  adequacy  of  the  remaining  stores  space  would  have  to  be  assessed. 

(b)  The  interior  of  the  vessel  represents  the  latest  in  marine  joiner 
work  and  because  of  this  it  is  not  possible  to  realize  the  possible  piping  runs 
or  interferences  due  to  hidden  pipe,  duct  or  wireways  . Especially  is  this  a 
detriment  in  trying  to  estimate  how  incinerator  stacks  can  be  run  to  the  weather . 

(c)  For  the  most  part  the  existing  piping  systems  separate  the  black  and 
gray  water.  In  some  cases  it  will  be  necessary  to  reroute  short  runs  to  conform 
to  the  guidelines  of  what  is  considered  black  and  what  is  considered  gray  water. 
Where  smaller  size  piping  is  required  for  a candidate  WMS,  the  existing  piping 
would  have  to  be  replaced . 

(d)  Although  die  vessel  is  fitted  with  extensive  support  systems,  it 
would  require  a fresh  water  flushing  system  for  some  of  the  candidate  WMS  con- 
figurations . In  addition  the  fire  protection  and  ventilation  systems  would  probably 
require  modification  to  suit  the  systems  employing  incinerating  and  other  heat 
producing  equipment . 
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GALLATIN  (378’) 


(i- ) I lu  re  is  no  ballast  system  per  se  . I vtel  tanks  are  ballasted  as 
llu'V  hectmie  depleted.  Keporledl v the  vessel  is  considered  Lobe  "tender"  us 
fur  us  ship's  motions  are  concerned.  Therefore,  any  weight  compensation 
requirements  would  have  to  be  analyzed  critically  as  to  how  they  could  be  made. 
There  is  a flume  stabilization  tank  aboard  to  help  dampen  ship’s  rolling  motion. 
However,  as  Indicated  in  the  shipcheck  observations,  there  reportedly 
are  two  shipnlts  pending  which  will  delete  the  flume  stabilization  tank  in  favor 
of  bilge  keels  . If  this  Is  accomplished,  the  compartmentatior  made  available 
would  change  the  aft  zone  arrangement  considerations  . 

(f)  For  access  to  ship  equipment  and  material  Into  the  WMS  compart- 
ments, the  only  apparent  way  is  to  cut  into  the  ship's  side. 


APPENDIX  A 

PRELIMINARY  INSTALLATION  ANALYSIS 
GALLATIN  (3 78') 


Home  Port  Governor's  Island,  New  York 


SUMMARY  OF  PRELIMINARY  INSTALLATION  ANALYSIS  RESULTS 
GALLATIN  (378') 
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(1)  Sued  ont  j 

. Information  contained  in  available  veuel  plant,  j 

. WMS  lnttallation  requirement!.  j 

. WMS  tnitallatisn  criteria  and  guldeUnea.  j 

(2)  Two  lubchoicei  available  t'or  WMS  No.  9 at  follown  | 

. 9a  • Concentrated  blaok  water  tranifetred  from  VCT  to  holding  tank  (acceptable  for  ell  veuelD,  \ 

. 9b  - Concentrated  black  water  held  in  VCT  (acceptable  for  Point  Herron  only),  ] 


(3)  Two  tubcholcei  available  for  WMS  No.  12  at  follow i: 

. 12a  ■ Concentrated  black  water  trantferred  from  VCT  to  holding  tank  (acceptable  for  all  veneii). 

m . rnnnannatul  blank  water  held  in  VCT  teecesubla  for  Point  Herron  OnlSO. 
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. 

2 

3 

- 

2 

2 

- 

4 

9 

7 

16 

11 

3 

4 

3 

10 

28 
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I The  ship's  waste  sources  are  grouped  In  two  zones;  viz.  one 

I forward  of  Frame  No.  192  (approx. ) and  one  aft.  All  drains,  whether  black 

| water  or  gray  water,  collect  by  gravity.  Each  zone  is  fitted  with  a holding 

I tank  and  two  pumps  which  discharge  a mixture  of  black  and  gray  water  directly 

I overboard  and,  in  port,  to  shore  connections  on  deck,  port  and  stbd,  for  off- 

| loading  to  a plerslde  facility. 

f The  forward  zone  holding  tank  (approx.  1130  gallons  capacity) 

and  Its  off-loading  pumps  are  located  low  in  the  ship,  on  the  Fifth  Deck,  In  the 
; Sewage  Sump  and  Ejector  Room  (5-144-O-Q),  All  sewage  drains  In  the  zone 

and  all  galley /turbid  drains  on  the  Third  Deck  of  the  zone  gravitate  to  this  tank. 
1 All  turbid  drains  above  the  Third  Deck  gravitate  directly  overboard. 

The  aft  zone  holding  tank  (approx,  450  gallons  capacity)  and 
| Its  off-loading  pumps  are  located  on  the  Third  Deck,  In  Auxiliary  Machinery 

I-  Space  No.  3 (3-272-0- E).  All  galley  and  sewage  drains  in  the  zone  gravitate 

\ to  this  tank.  TUrbid  drains  In  the  zone  gravitate  directly  overboard. 


^arn^-iant  ^mssmEmFss:  ’sseaia^BSsmamiBiaaai « j'i  ■■< in  w iihiw" ii  mnmrwmww 


^ri*,‘K:Tr?nrR‘33Trara5ff.^ 


GALLATIN  (3 78') 

Special  Remarks 

From  an  analysis  of  the  vessel's  drawings  and  available  data, 
it  appears  that  where  gravity  drainage  is  required  the  most  practicable  approach 
would  be  to  retain  the  existing  two-zone  concept.  There  are  too  many 
complications  and  restrictions  which  will  rule  out  trying  to  route  piping  through 
the  aforementioned  spaces  between  the  two  holding  tank  compartments  in  an 
attempt  to  consolidate  the  system  arrangements.  It  also  appears  that  the 
distribution  of  personnel  berthing  and  sanitary  facilities  is  greater  in  the  forward 
zone  than  the  aft  zone.  It  is  estimated  that  personnel  distribution  is  approximately 
twice  as  many  forward  as  aft,  and  the  sanitary  facilities  installed  show  sewage 
sources  also  approximately  two  to  one  and  turbid  sources  almost  three  to 
These  factors  will  be  taken  into  account  when  analyzing  locations  and  space 
requirements  for  wastewater  management  system  components. 

In  tills  investigation  it  1ms  been  established  that  all  tankages 
will  be  free-standing,  with  proper  exterior  strengthening,  in  contrast  to  those 
built  into  the  ship's  structure  with  attendant  structural  shapes  (beams,  girders 
etc. ) being  inside  the  tanks,  While  the  latter  approach  usually  yields  more 
available  tankage  it  is  not  as  desirable  from  a fabrication  and  maintenance 
point  of  view,  and  appears  to  be  in  conflict  with  the  study  guidelines  for  holding 
tank  design  specifications. 

Ihe  vessel  arrangement  drawings  indicate  that  nil  space  has 
been  allocated  for  the  many  functions  for  a sliip  of  this  type  and  that  there  will 
be  very  little,  if  any,  actual  space  available  for  reassignment,  'nils  will  be 
verified  In  the  shipcheck. 

Where  waste  collection  is  via  vacuum  or  by  maccrator  transfer 
pumps,  new  and  smaller  piping  will  have  to  be  installed.  Since  the  wastes  con 
lie  motivated  in  any  direction  and  do  not  have  the  limitation  imposed  by  gravity, 
it  is  possible  to  take  a different  approach  for  equipment  locations;  that  is, 
equipment  can  be  located  more  or  less  where  there  is  space,  since  the  new 
piping  can  usually  be  run  to  suit,  Tills  has  the  effect  of  linking,  in  part,  spaces 
In  the  forward  zone  (Forward  of  Fr,  192)  with  those  in  the  aft  zone  as  necessary 
for  proper  loading  of  the  equipment.  In  tills  way  the  equipment  does  not  have 
to  be  placed  to  suit  the  piping  as  in  the  case  of  gravity  drainage. 
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PRELIMINARY  INSTALLATION  ANALYSIS  OF  INDIVIDUAL  CANDIDATE  SYSTEMS 


Vessel:  GALLATIN  (37H1) 

WMS  No.  1 Full  Volume  Flush  Gravity  Collection/Holding  Tank  for 

Black  Water/Holding  Tank  for  Gray  Water 

Required 

Sewage  Holding  Tank  7,781  gal.  (1040  cu.  ft. ) 

Galley/TUrbid  Holding  Thnk  22,  230  gal.  (2972  cu.  ft. ) 

Sewage  Holding  Tank  TWo  (2) 

Overboard  Pump 

G/T  Holding  'talk  TVo  (2) 

Overboard  Pump 

Discussion 


The  system  installation  appears  to  be  acceptable  subject  to 
certain  considerations. 

Location  of  Equipment 

(a)  Forward  of  Frame  192 

Based  on  the  discussion  In  the  Introductory  remarks  regarding 
this  system,  it  appears  that  the  sewage  holding  tank  capacity  required  for  the 
zone  (approx.  5184  gal.  /693  cu.  ft. ) can  be  installed  in  the  Sewage  Sump  and 
Ejector  Room, 


There  does  not  appear  to  be  sufficient  space  available  to  fit 
all  the  required  galley /turbid  holding  tankage.  It  is  estimated  that  tankage  for 
approximately  5109  gal.  (683  cu.ft, ) can  be  fitted  alongside  the  sewage  holding 
tank. 


(b)  Aft  of  Frame  192 

It  appears  that  room  In  Auxiliary  Machinery  Space  No.  3 will 
have  to  be  supplemented  by  some  from  the  Issue  Room  and  Commissary  Stores 
Just  aft  of  it  to  accommodate  the  tankages.  Room  in  the  latter  spaces  would 
accommodate  the  estimated  sewage  holding  tank  requirement  of  approximately 
2595  gal.  (347  cu.ft, ). 

There  is  insufficient  space  available  to  fit  all  the  required 
galley /turbid  holding  tankage.  Remaining-  space  in  the  Issue  Room  and 
Commissary  Stores  plus  the  Auxiliary  Machinery  Room  No.  3 con  apparently 
accommodate  approximately  4174  gal,  (558  cu.ft. ). 


Vessel!  GAUATIN  (3  78') 

System  No.  1 (cont'd. ) 

The  sewage  holding  tank  overboard  discharge  pumps  could  fit 
in  Auxiliary  Machinery  Space  No.  3,  while  the  galley /turbid  holding  tank 
overboard  discharge  pumps  would  be  located  in  Passage  3-280- O-L  Just  aft 
of  the  Service  Hoist. 

(c)  It  Is  anticipated  that  some  existing  equipment  will  have  to  be  relocated 
to  accommodate  the  Installations. 

Drainages 

(a)  Forward  of  Frame  192 

All  sewage  would  gravitate  to  the  holding  tank  for  pumping 
overboard  or  pierside  according  to  prevailing  restrictions. 

Galley /turbid  drains  from  the  Third  Deck  would  have  to  drain  to 
the  G/T  holding  tank  since  they  are  below  the  WAterline  and  cannot  gravitate 
overboard.  They  would  be  pumped  overboard/pierslde  according  to  prevailing 
restrictions.  Galley  /turbid  drains  above  the  Third  Deck  would  gravitate  over* 
board  in  unrestricted  waters  and  to  the  G/T  holding  tank  in  restricted  waters 
for  pump  discharge  according  to  prevailing  restrictions. 

(b)  Aft  of  Frame  192 

All  sewage  would  gravitate  to  the  sewage  holding  tank  for  pumping 
overboard  or  pierside  according  to  prevailing  restrictions. 

All  galley  /turbid  drains  would  gravitate  overboard  hi  unrestricted 
waters  and  otherwise  to  the  G/T  holding  tank  for  discharge  according  to  prevailing 
restrictions. 
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Vessel:  GAUATIN  (378') 


WMS  No.  2 Full  Volume  Flush  Oil  Recirculation  and  Gravity  Collection/ 

Chrysler  System  with  Sludge  Holding  Tank  for 
Sewage/Holding  Tank  for  Gray  Water 


Sewage  Holding  Tank 

Required 

1,452  gal. 

(194  cu.  ft, ) 

Galley/ TVrbld  Holding  Thnk 

22, 230  gal. 

(2972  cu.  ft. ) 

Chrysler  Model  and  Quantity 

Option  A 

Option  B 

Separation  Tank 

One  (1)  - B 

Three  (3)  - A/B 

Fluid  Maintenance  Module 

One  (1)  - B 

Pump  Package 

One  (1)  - B 

Oil  Accumulator 

One  (1)  - 46.8  cu.ft. 

Fluid  Maintenance  and 

Three  (3)  - A 

Pump  Package 

Sewage  Holding  Thnk 

Two  (2) 

Overboard  Pump 

G/T  Holding  Tank 

TV/o  (2) 

Overboard  Pump 

Discussion 


The  system  Installation  appears  to  be  acceptable  subject  to 
certain  considerations. 

Location  of  Equipment 

(a)  Forward  of  Frame  192 

Based  on  the  zoning  allocations  previously  discussed,  It  appears 
that  oil  of  the  required  sewage  holding  tankage  (approx.  957  gal.  /128  cu.ft. ) 
can  be  Installed  In  the  Sewage  Sump  and  Ejector  Room. 

There  Is  Insufficient  space  available  for  all  required  galley/ 
turbid  holding  tankage.  It  Is  estimated  that  tankage  for  approximately  7330 
gal.  /980  cu.  ft.  can  be  fitted  alongside  the  sewage  holding  tank. 

The  tank  overboard  discharge  pumps  would  be  located  near 
the  tanks  served, 


Vessel:  GA  MATIN  (378') 
System  No.  2 (cont'd. ) 


Cluyslcr  equipment  Option  A would  lie  impractical  for  a two 
zone  ship  with  restrictions  like  the  subject  vessel,  since  It  calls  for  only  1 
set,  Iherct'oro,  Option  B is  better  adaptable,  since  two  of  the  three  required 
sliipscts  would  lie  located  in  the  Sewage  Sump  and  Ejector  Room. 

(b)  Aft  of  Frame  192 

The  estimated  required  sewage  holding  tank  capacity  can  bo 
met  by  installing  the  tank  (approx.  486  gal.  /65  cu,  ft. ) in  Auxiliary  Machinery 
Room  No.  3. 


The  estimated  required  galley /turbid  tankage  of  approximately 
5558  gol.  (743  cu.  ft, ) could  be  Installed  In  the  Issue  Room  and  Commissary 
Stores  spaces. 


The  remaining  Chrysler  set  could  be  installed  in  Auxiliary 
Machinery  Room  No.  3,  along  with  the  sewage  tank  overboard  discharge  pumps. 
'Hie  G/T  holding  tank  overboard  pumps  would  be  located  near  the  tank  as  in 
System  No.  1, 

Drainage 

(a)  Forward  of  Frame  192 

All  sewage  would  gravitate  to  the  Chrysler  separation  tanks  for 
transfer  to  the  sewage  holding  tank  for  off-loading  overboard  or  to  pierside 
according  to  prevailing  restrictions. 

Galley /turbid  drainage  would  be  the  same  as  in  System  No.  1. 

(b)  Aft  of  Frame  192 

All  sewage  would  be  handled  the  same  way  as  for  spaces  forward 

of  Frame  192. 


Galley /turbid  drainage  would  be  the  same  as  in  System  No.  1, 
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Vessel:  C.AI.IATIN  (37H1) 


WMS  No.  3 Full  Volume  Flush  Oil  Recirculation  and  Gravity  Collection/ 

Chrysler  System  with  Incinerator  for 
Sewage/Holding  Tank  for  Gray  Water 

Required 


Galley/Turbid  Holding  Tank 
Sludge  Holding  Tank 
Incinerator  Model  and  Quuntity 

Chrysler  Model  uul  Quantity 


22,230  gal.  (2972  cu.  ft.) 
One  (1)  * Model  C 
Two  (2)  - Model  C 


Option  A 


Option  13 


Separation  Tank 

F.  Oil  Accumulator 

t 

| Fluid  Maintenance  and 

| Pump  Package 

| Pump  Package 

| Fluid  Maintenance  Module 

I 

| Sludge  Holding  Tank 

V Transfer  Pump  One  (1)  per  tank 

Overboard  Pump  One  (1)  per  tank 

Galley/Turbid  Holding  Tunk 

Overboard  Pump  Two  (2) 

Discussion 

t 

| 

| The  system  installation  appears  to  be  acceptable  but  requires  certain 

f considerations  and  reservations. 


One  (1)  - B Three  (3)-A/B 
One  (1)  46.8 
cu.  ft. 

Three  (3)  - A 

One  (1)  - B 
One  (1)  - B 


i This  system  is  essentially  the  same  as  System  No.  2 except  that  In 

place  of  a sewage  holding  tank,  an  incinerator  with  a sludge  holding  (surge)  tank 
■ has  been  substituted.  Therefore  the  discussion  for  System  No,  2 would  apply 

( and  an  incinerator  with  its  sludge  holding  (surge)  tunk  would  have  to  be  fitted  in 

[.  the  Sewage  Sump  and  Ejector  Room  and  in  Auxiliary  Machinery  Space  No.  3.  The 


incinerator  stack  runs  are  not  immediately  apparent  and  will  have  to  be  analyzed 
in  the  shipcheck. 


VossgI:  GALLATIN  (378') 
System  No.  3 (Cont'd) 


It  should  bo  noted  that  the  requirements  call  for  only  one  (1)  sludge 
holding  tank  (Model  C)  to  feed  both  incinerators.  However,  due  to  the  required 
zoning  of  the  vessel  only  one  incinerator  can  be  located  forward  and  one  aft,  but 
the  one  sludge  holding  tank  cannot  feed  the  two  incinerators,  There  would  have 
to  be  an  additional  tank,  Each  would  preferably  be  sized  to  suit  the  service  of 
the  zone 'in  which  located.  Further,  the  incinerator  service  is  unequal  since 
there  would  be  approximately  twice  the  demand  for  its  use  forward  than  aft. 

These  considerations  would  have  to  be  taken  under  advisement  and 
slight  changes  made  to  make  the  system  completely  acceptable. 


Vessel:  GAIJATIN  (378') 


WMS  No.  4 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 
System  with  Sludge  Holding  Tank  for  Black  Water/ 
Holding  Tank  for  Gray  Water 


Required 


Sewage  Influent  Surge  Tank  793  gal,  (106  cu,  ft.) 

Galley/Turbid  Holding  Tank  22,230  gal.  (2972  cu.  ft.) 

Sludge  Holding  Tank  648  gal.  (87  cu.  ft.) 


Grumman  Unit  without  Incinerator 
Influent  Surge  Tank  Pump 
Influent  Surge  Tank  Overboard  Pump 
Galley/Turbid  Holding  Tank 
Overboard  Pump 

Sludge  Holding  Tank  Transfer  Pump 


Two  (2) 

Two  (2) 

Four  (4) 

Two  (2)  per  tank 
Two  (2) 


Discussion 


The  system  installation  appears  to  be  acceptable,  but  requires 
certain  considerations  and  reservations . 

Location  of  Equipment 

(a)  Forward  of  Frame  192 

One  of  the  two  Grumman  units  required  for  the  ship  could  be  located 
in  the  Sewage  Sump  and  Ejector  Room,  together  with  an  influent  surge  tank  and 
sludge  holding  tank,  each  proportioned  for  the  zone  being  served. 

There  does  not  appear  to  be  sufficient  room  in  the  Sewage  Sump  and 
Ejector  Room  for  all  the  required  galley/turbid  holding  tankage.  However, 
part  of  it  can  and  the  amount  will  be  determined  from  the  shlpcheek. 

The  associated  pumps  would  be  located  functionally  near  equipment 

served. 
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Vessel:  GALLATIN  (3  78'} 
System  No.  4 (Cont’d) 


(h)  Aft  of  Frame  192 

The  same  arrangement  would  apply  aft  us  for  the  forward  spaces. 
The  room  availuble  in  Auxiliary  Machinery  Room  No.  3 and  In  the  Issue  Room 
and  Commissary  Stores  would  be  considered.  It  appears  that  only  part  of  the 
required  galley/turbid  holding  tankage  con  be  fitted,  space  being  at  a premium. 
The  amount  and  location  will  be  determined  from  the  shipcheck. 

Drainages 


All  sewage  in  botli  zones  would  gravitate  to  the  respective  influent 
surge  tanks  for  transfer  to  the  Grumman  units.  The  surge  tanks  would  be 
pumped  overboard  or  pierside  according  to  prevailing  restrictions. 

The  galley/turbkl  drainage  for  each  zone  would  be  as  described  in 
System  No,  1. 

Special  Considerations  and  Reservations 

It  should  be  noted  that  two  Grumman  units  were  specified  as  being 
required  for  the  ship's  needs.  However,  the  requirements  are  greater  in  the 
forward  zone  than  in  the  aft  zone  (about  2:1).  Therefore,  since  one  unlL  must 
be  fitted  In  each  zone,  the  demand  will  be  greater  on  the  forward  are  und 
lighter  on  the  aft.  It  will  have  to  he  ascertained  whether  tills  disproportionate 
lo  ding  is  acceptable.  If  not,  the  system  installation  would  not  be  acceptable. 
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Vessel:  CIA Lf^NL’llM  (378') 


WMS  No.  5 Full  Volume  Flush  Gravity  Collectiun/Grumman  Flow  Through 

System  with  Sludge  Holding  Tank  for  Combined 
Black  and  Gray  Waters 


RequlijBil 


Influent  Surge  Tank  3,128  gal.  (418  cu.  ft.) 

Sludge  Holding  Tank  2,501  gal.  (334  cu.  ft.) 

Grumman  Unit  without 
Incinerator 

Influent  Surge  Tank  Pump 
Influent  Surge  Tank  Overboard 
Pump 

Sludge  Holding  Tank  Transfer 
Pump 


v'  Five  (5) 

* Five  (5) 

Two  (2)  per  tank 

Five  (5) 


Discussion 


The  system  installation  appearr  to  be  unacceptable. 

Due  to  the  zoning  requirements  for  the  vessel,  the  best  distribution 
proportions  for  the  five  (5)  Grumman  units  would  appear  to  be  three  (3)  units 
in  the  forward  zone  in  thc^Sowage  Sump  and  Ejector  Room  and  two  (2)  units 
in  the  aft  zone,  probably  in  the  Issue  Room  and  Commissary  Stores  spaces. 

There  does  not  appear  to  be  sufficient  room  in  the  forward  space 
for  three  Grumman  units,  an  influent  surge  tank,  sludge  holding  tanks,  three 
(3)  surge  tank  transfer  pumps  (to  feed  the  Grumman  unit),  two  (2)  surge  tank 
overboard  discharge  flumps  and  siudge  holding  tank  transfer  pump(s). 

The  situation  aft  does  not  appear  to  be  any  better. 

Both  spaces  will  be  shipchecked.  It  will  also  have  to  be  determined 
if  the  Grumman  unit  proportional  locations  will  be  capable  of  handling  the 
anticipated  zone  loadings. 
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Vessel:  GALLATIN  (378') 


WM3  No.  6 Full  Volume  Flush  Gravity  Collectlon/Holding  Tank  for 
Black  Water/Grumman  Flow  Through  System  with 
Sludge  Holding  Tank  for  Gray  Water 


G/T  Influent  Surge  Tank 
Sewage  Holding  Tank 
Sludge  Holding  Tank 
Optional  Combined  Sewage/Sludge 
Holding  Tank 


2,335  gal.  (312  cu.  ft.) 
7,781  gal.  (1040  cu.  ft.) 
1,853  gal.  (248  cu.  ft.) 


9,633  gal.  (1288  cu.  ft.) 


Grumman  Unit  without 

Incinerator  Four  (4) 

Sewage  Holding  Tank 

Overboard  Pump  Two  (2)  per  tank 

Influent  Surge  Tank  Pump  Four  (4) 

Influent  Surge  Tank  Transfer  Pump  One  (1)  per  tank 

Sludge  Holding  Tank  Transfer  Pump  One  (1)  per  tank 


Discussion 

The  system  installation  appears  to  be  acceptable,  but  requires  certain 
considerations  and  reservations. 


The  required  holding  tankage  for  forward  and  aft  zones  can  apparently 
be  met  in  the  same  proportions  as  given  in  System  No.  1;  i.e.  5184  gal./693  cu. 
ft.  forward  and  2595  gal./347  cu.  ft.  aft.  Locations  would  be  essentially  the 
same  as  in  System  No.  1. 

The  question  arises  in  the  proportionate  distribution  of  the  four  (4) 
required  Grumman  units  in  two  (2)  zones.  With  & service  ratio  of  approximately 
twice  as  much  needed  forward  as  aft,  it  would  have  to  be  determined  if  two 
units  forward  and  two  units  eft  would  be  functional.  It  is  fairly  certain  that  to 
consider  locating  three  (3)  units  forward  would  be  Impossible  due  to  lack  of 
space  (os  discussed  in  System  No.  5),  with  all  the  other  equipment  that  is 
required. 


Vessel:  GAUATIN  (378') 


WMS  No.  7 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 
System  with  Sludge  Incinerator  for  Black  Water/Holding 
Tank  for  Gray  Water 


Galley/Turbid  Holding  Tank 
Sewage  Influent  Surge  Tank 
Fuel  Oil  Day  Tank 

Grumman  Units  with 
Incinerator 

Influent  Surge  Tank  Pump 
Influent  Surge  Tank 
Overboard  Pump 
Galley/Turbid  Holding  Tank 
Overboard  Pump 


Required 

22,230  gal.  (2972  cu.  ft.) 
793  gal.  (106  cu.  ft.) 
25  gal,  (3.3  cu.  ft.) 

Two  (2)  with  Two  (2) 
Thiokol  Incinerators 
Two  (2) 

Four  (4) 

Two  (2)  per  tank 


Discussion 


The  system  installation  appears  to  be  acceptable,  but  requires 
certain  considerations  and  reservations . 

The  system  is  similar  to  System  No,  4 except  that  an  incinerator 
with  its  feed  tank  is  being  substituted  for  the  sludge  holding  tank. 

Accordingly  the  discussion  and  remarks  for  System  No.  4 would  apply. 
Any  variations  in  available  tankages  will  be  noted  as  a result  of  a shipcheck. 

In  addition,  the  possible  incinerator  stack  runs  are  not  immediately  apparent 
and  will  have  to  be  checked  aboard  ship  as  in  System  No.  3, 


Vessel:  OArdANN  (:17H ■) 


WM.  No.  0 Full  Volume  Flush  Gravity  Collection/Grumman  Flow  Through 

System  with  Sludge  Incinerator  for  Combined 
Black  and  Gray  Waters 


Influent  Surge  Tank 
Fuel  Oil  Day  Tank 

Grumman  Units  with 
Incinerators 

Influent  Surge  Tank  Pump 
Influent  Surge  Tank 
Overboard  Purnp 


Required 

3,128  gal.  (418  cu.  ft.) 
25  gal.  (3.3  cu.  ft.) 

Five  (5)  with  Five  (5) 
Thlokol  Incinerators 
Five  (5) 

Two  (2)  per  tank 


Discussion 

The  system  installation  appears  to  be  unacceptable. 

The  system  is  essentially  similar  to  System  No.  7 except  that 
there  is  no  galley/turbid  holding  tank  and  all  wastes  go  to  the  influent  surge 
tank.  However,  due  to  the  increase  in  the  number  of  Grumman  units,  there 
appears  to  be  room  enough  only  for  two  units  aft  in  the  Issue  Room  and 
Commissary  Stores  but  not  enough  for  three  units  with  incinerators, tanks 
and  pumps  in  the  Sewage  Sump  and  Ejector  Room.  This  will  be  further 
Investigated  in  the  shipcheck  along  with  the  possibility  of  running  incinerator 
stacks  to  the  weather. 
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Vessel:  GALLATIN  (378’) 


WMS  No.  9 JERED  Reduced  Volume  Flush  Vacuum  Collection/Holding 
Tank  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 


Required 

Vacuum  Collection  Tank  Ass'y 
Sewage  Holding  Tank 
Galley/Turbicl  Holding  Tank 

Sanitary  Holding  Tank 

Overboard  Punip  Two  (2)  per  tank 

Galley/Turbid  Holding 

Tank  Overboard  Pump  Two  (2)  per  tank 


250  gal.  (165  cu.  ft.) 
2,300  gal.  (307  cu.  ft.) 
22,230  gal.  (2972  cu.  ft.) 


Discussion 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
considerations. 

A fresh  water  sanitary  flushing  system  will  be  required. 

Location  of  Equipment 

Since  only  one  vacuum  collection  tank  assembly  has  been  specified, 
it  appears  that  more  space  is  available  for  it  in  the  forward  port  of  the  vessel 
in  the  Sewage  Sump  and  Ejector  Room.  None  would,  therefore  be  located  aft. 

The  sewage  holding  tankage  would  be  proportioned  between  the 
forward  and  aft  spaces.  One  tank  could  be  located  in  the  Sewage  Sump  and 
Ejector  Room  with  the  VCT,  another  would  have  to  be  located  aft  in  Auxiliary 
Machinery  Space  No.  3. 

The  gallcy/turbkl  holding  tankage  would  be  proportioned  between 
the  forward  and  aft  spaces  similar  to  System  No.  1,  but  the  available  tankage 
space  could  be  different  than  in  that  system.  This  will  be  shipchccked. 
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Vessel;  GALLATIN  (378*) 
System  No.  9 (Cont'd) 


Pumps  would  be  located  near  the  tanks  served. 

Drainages 

Sewage  would  collect  by  vacuum  in  the  vacuum  collection  tank  for 
transferral  to  the  sewage  holding  tanks  for  discharge  overboard  or  plorslde 
according  to  prevailing  restrictions . 

Galley  /turbid  drains  would  gravitate  for  disposition  as  discrlbed 
for  System  No.  1. 

Special  Remarks 

Since  this  system  has  vacuum  collection)  and  since  there  Is  only 
one  vacuum  collection  tank  assembly,  the  collection  piping  from  the  sewage 
waste  sources  in  the  two  existing  waste  zones  of  the  vessel  will  have  to  be 
all  routed  to  the  one  VCT.  Further,  the  effluent  from  the  VCT  would  have 
to  be  proportioned  to  two  sewage  holding  tanks  as  mentioned  above  for 
adequate  holding  time . 
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Vessel:  GAT. LATIN  (378') 


WMS  No.  10  JERED  Reduced  Volume  Flush  Vacuum  Collection/Incinerator 
for  Concentrated  Black  Water/Holding  Tank  for  Gray  Water 

Required 

Vacuum  Collection  Tank  Assembly  250  gal.  (165  cu.  ft.) 

Gallcy/Turbld  Holding  ~mk  22,230  gal.  (2972  cu.  ft.) 

Fuel  Oil  Day  Tank  154  gal.  (20,6  cu.  ft.) 

Incinerator  One  (1)  Jered 

Galley /Turbid  Holding  Tank 

Overboard  Pump  Two  (2)  per  tank 


Discussion 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
considerations. 

This  system  is  similar  to  System  No.  9 except  that  the  sewage 
holding  tank  is  being  replaced  with  an  incinerator.  Since  the  incinerator  will 
preferably  be  located  with  the  VCT  in  the  Sewage  Sump  and  Ejector  Room 
and  there  is  no  sewage  holding  tank,  there  will  probably  be  more  tankage 
space  available  for  galley/turbid  holding  tankage  aft.  This  will  be  shipchecked 
along  with  the  possible  routing  of  theincinerator  stack. 
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Vessel:  GALLATIN  (378') 


WMS  No.  11  JERED  Reduced  Volume  Flush  Vacuum  Collection/GATX 
Evaporator  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 


Required 

Vacuum  Collection  Tank  Assembly  250  gal.  (165  cu.  ft.) 


Galley /Turbid  Holding  Tank 

Evaporator  (GATX) 
Catalytic  Oxidizer 
Galley  /Turbid  Holding  Tank 
Overboard  Pump 


22,230  gal.  (2972  cu.  ft. 

Six  (6)  - 80  gal. 

Six  (6) 

Two  (2)  per  tank 


Discussion 


The  system  Installation  appears  to  be  acceptable  subject  to  certain 
considerations. 

A fresh  water  sanitary  flushing  system  will  be  required. 

Location  of  Equipment 

Only  one  vacuum  collection  tank  assembly  is  required  and  it  appears 
that  It  would  be  best  fitted  forward  in  the  Sewage  Sump  and  Ejector  Room , 

Four  of  the  six  evaporators  and  thier  catalytic  oxidizers  can 
probably  be  located  also  in  the  Sewage  Sump  and  Ejector  Room.  The  remaining 
two  can  be  fitted  aft  In  Auxiliary  Machinery  Sp«ce  No.  3, 

The  galley/turbid  holding  tanks  can  possibly  be  fitted  In  the  manner 
and  proportion  of  System  No.  1. 

Pumps  would  be  fitted  near  the  tanks  served, 


Drainages 


Sewage  would  be  collected  from  all  spaces  in  the  VCT  from  which  it 
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Vessel:  GALLATIN  (378') 
System  No.  11  (Cont'd) 


would  be  transferred  fore  and  aft  to  the  six  evaporators . 

All  galley/turbid  drains,  except  those  from  the  Third  Deck  forward 
of  Frame  192,  would  gravitate  overboard  in  unrestricted  waters,  Third  Deck 
drains  would  gravitate  to  the  galley/turbid  holding  tank  for  discharge  overboard. 
In  restricted  waters  and  pierslde  all  G/T  drains  would  drain  to  the  respective 
G/T  holding  tanks  in  the  zones  forward  and  aft  of  Frame  192, 


i 
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Vessel:  GALLATIN  (378') 


WMS  No.  12  JERED  Reduced  Volume  Flush  Vacuum  Collection/Holding 
Tank  for  Concentrated  Black  Water/Grumman  Flow 
Through  System  with  Sludge  Holding  Tank  for  Gray  Water 


G/T  Influent  Surge  Tank 
Sludge  Holding 

Vacuum  Collection  Tank  Assembly 
Sewage  Holding  Tank 

Grumman  Unit  without  Incinerator 
Influent  Surge  Tank  Pump 
Sewage  Holding  Tank 
Overboard  Pump 
Sludge  Holding  Tank 
Transfer  Pump 


Required 

2,335  gal,  (312  cu.  ft.) 
1,853  gal.  (248  cu.  ft.) 

250  gal,  (165  cu.  ft.) 
2,300  gal,  (307  cu.  ft.) 

Four  (4) 

Four  (4) 

Two  (2)  per  tank 
One  (1)  per  tank 


Discussion 


The  system  installation  appears  to  be  unacceptable. 

The  available  spaces  fore  and.aft  (i.c.  the  Sewage  Sump  and  Ejector 
Room  fwd  and  Auxiliary  Machinery  Space  No.  3 and  the  Issue  Room  and 
Commissary  Stores  aft)  appear  to  be  inadequate  for  all  the  equipment  needed. 

The  forward  space  would  have  to  accommodate  the  vacuum  collection 
tank,  the  sewage  holding  tank,  galley/turbid  influent  surge  tank,  two  Grumman 
units , sludge  holding  tanks , a galley/turbid  holding  tank  and  the  various  pumps 
associated  with  the  tanks . 

Tile  aft  spaces  would  have  to  accommodate  the  galley /turbid  influent 
surge  tank,  two  Grumman  units,  sludge1  holding  tanks  and  the  pump  associated 
with  the  tanks. 

All  this  equipment  could  not  be  arranged  functionally  and  accessibly 
in  the  limited  space  available. 
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Vessel:  GALLATIN  (378') 


WMS  No.  .13  JERED  Reduced  Volume  Flush  Vacuum  Collection/Grumman 
Flow  Through  System  for  Gray  Water/Incinerator  for  both 
Concentrated  Black  Water  and  Gray  Water  Sludge 


Galley/Turbid  Influent  Surge  Tank 
Vacuum  Collection  Tank  Assembly 
Fuel  Oil  Day  Tank 

Grumman  Unit  with 
Incinerators 
Vacuum  Collection  Tank 
Transfer  Pumps 
Influent  Surge  Tank  Pumps 
G/T  Holding  Tank  Overboard 
Pump 


Required 

2,335  gal,  (312  cu.  ft.) 
250  gal.  (165  cu.  ft.) 
285  gal.  (38.1  cu.  ft,) 

Four  (4)  with  Eight  (8) 
Thiokol  Incinerators 

Four  (4) 

Foiu  (4) 

Two  (2)  per  tank 


Discussion 


The  system  installation  appears  to  be  unacceptable. 

The  system  is  similar  to  a large  extont  to  System  No.  12,  except 
that  sewage  holding  tankage  has  been  deleted  but  eight  incinerators  have  been 
added.  Therefore,  the  same  over-crowded  conditions  are  apparent,  complicated 
by  the  requirement  of  fitting  a large  quantity  of  Incinerators  and  running  their 
stacks  to  the  weather.  Space  aboard  the  vessel  appears  to  be  at  a premium . 


Vessel;  GALLATIN  (378') 


WMS  No.  14  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Holding 
Tank  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  Water 


Sewage  Holding  Tank 
Galley/Turbid  Holding  Tank 

Sewage  Holding  Tank 
Overboard  Pump 
G/T  Holding  Tank 
Overboard  Pump 
Macerator/Transfer  Pump 

Discussion 


Required 

2,501  gal.  (334  cu.  ft.) 
22,230  gal.  (2972  cu.  ft.) 


Two  (2)  per  tank 

Two  (2)  per  tank 
Rlghteen  (18) 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
considerations . 

A fresh  water  sanitary  flushing  system  will  be  required. 

The  system  is  essentially  the  same  as  System  No.  1,  except  that 
sewage  collection  has  been  changed  from  gravity  to  pump  means.  Therefore, 
with  that  exception,  equipment  locations  and  drainages  would  be  the  same  as 
discussed  for  System  No.  1.  The  sewage  holding  tank  sizes,  of  course, 
would  be  smaller  due  to  less  required  capacity. 
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Vessel:  CALI, AT  IN  (378*) 


WMS  No.  15  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Incinerator 
for  Concentrated  Black  Water/Holding  Tank  for  Gray  Water 


Required 


Incinerator  Feed  Tank  300  gal.  (40  cu,  ft.  ) 

Caliey/Turbid  Holding  Tank  22,230  gal.  (2972  cu,  ft.) 

Fuel  Oil  Day  Tank  155  gal.  (20.7  cu.  ft.) 


Incinerator 

Incinerator  Feed  Pump 
Incinerator  Feed  Tank 
Overboard  Pump 
G/T  Holding  Tank  Overboard 
Pump 

Macerator/Tronsfer  Pump 


One  (1)  Jered 
One  (1) 

One  (1) 


Two  (2)  per  tank 
Eighteen  (18) 


Discussion 

The  system  installation  appears  to  be  acceptable  subject  to  certain 
considerations. 

A fresh  water  sanitary  flushing  system  would  be  required. 

Location  of  Equipment 

It  appears  possible  to  include  the  following  in  the  forward  Sewage 
Sump  and  Ejector  Room:  incinerator  feed  tank,  incinerator,  fuel  oil  day  tank, 
a galley/turbid  holding  tank  as  in  System  No,  1,  and  the  pumps  associated 
with  this  equipment.  Similarly,  a galley/turbid  holding  tank  could  be  fitted 
aft,  preferably  in  the  Issue  Room  and  Commissary  Stores  spaces  because  of 
the  tankage  size  required.  The  G/T  holding  tank  overboard  pumps  could  be 
located  in  Auxiliary  Machinery  Space  No.  3, 

Drainages 


All  sewage  would  be  collected  by  macerator/transfer  pumps  for 
discharge  to  the  incinerator  feed  tank  and  disposition  in  the  Incinerator.  The 
incinerator  feed  tank  would  be  pumped  overboard  or  to  pierstdc  according  to 
the  prevailing  restrictions. 

Gallcy/turbid  drains  would  gravitate  for  collection  and  disposition 
as  discussed  for  System  No,  1. 
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Vessel:  GALLATIN  (3781) 


WMS  No.  16  GATX  Reduced  Volume  Flush  M/T  Pump  Collectlon/GATX 
Evaporator  for  Concentrated  Black  Water/Holding  Tank 
for  Gray  V/ater 


Gelley/Turbid  Holding  Tank 
Evaporator  Feed  Tank 

Evaporator  (GATX) 

Catalytic  Oxidizer 
Evaporator  Feed  Pump 
Evaporator  Feed  Tank 
Overboard  Pump 
G/T  Holding  Tank  Overboard 
Pump 

Macerator/Transfer  Pump 
Discussion 


Required 

22,230  gal.  (2972  cu.  ft.) 

300  gal.  (40.1  cu.  ft.) 

Six  (6)  - SO  gal, 

Six  (6) 

Two  (2)  per  set  of  evaps . 

One  (1)  per  tank 

Two  (2)  per  tank 
Eighteen  (18) 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
conditions . 

A fresh  water  sanitary  flushing  system  will  be  required. 

Location  of  Equipment 

In  the  Sewage  Sump  and  Ejector  Room  forward  it  appears  that  the 
following  can  be  fitted:  evaporator  feed  tank,  four  (4)  evaporators  with  their 
catalytic  exidizers  two  (2)  evaporator  feed  pumps  (one  for  standby),  evaporator 
feed  tank  overboard  pump,  galley/turbid  holding  tank  (sized  for  forward 
drainage  zone)  and  two  (2)  G/T  holding  tank  overboard  discharge  pumps. 

In  the  aft  spaces  - Auxiliary  Machinery  Room  and  the  Issue  Room 
and  Commissary  Stores  - it  appears  that  the  following  can  be  fitted: 
evaporator  feed  tank,  two  (2)  evaporators  with  their  catalytic  oxidizers,  two 
(2)  evaporator  feed  pumps  (one  for  standby),  evaporator  feed  tank  overboard 
pump,  galley/turbid  holding  tank  (sized  for  aft  drainage  zone)  and  two  (2)  G/T 
holding  tank  overboard  discharge  pumps. 
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Vessel:  GALLATIN  (378 ') 
System  No.  16  (Cont'd) 


Drainages 


Sewage  would  be  collected, via  macerator/transfer  pumps*  in  the 
evaporator  feed  tank  from  which  it  would  be  transferred  to  the  evaporators. 
The  evaporator  feed  tank  would  be  pumped  overboard  or  pierside  by  its 
overboard  discharge  pumps  according  to  prevailing  restrictions, 

Galley/turbid  drains  would  gravitate  overboard  and  to  the  holding 
tanks  for  pumping  overboard/pierside  as  described  for  System  No.  1. 
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Vessel:  GALLATIN  (378') 


WMS  No.  17  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Holding 
Tank  for  Concentrated  Black  Water/Grumman  Flow 
Through  System  with  Sludge  Holding  Tank  for  Gray  Water 


Required 

Sewage  Holding  Tank  2,501  gal,  (334  cu,  ft.) 

Galley/Turbid  Influent  Surge  Tank  2,335  gal.  (312  cu.  ft.) 

Sludge  Holding  Tank  1,853  gal.  (248  cu.  ft.) 


Grumman  Unit  without  Incinerator 
Sewage  Holding  Tank  Overboard  Pump 
G/T  Influent  Surge  Tank  Pump 
G/T  Influent  Surge  Tank  Transfor  Pump 
Sludge  Holding  Tank  Transfer  Pump 
Macerator/Transfer  Pump 


Four  (4) 

Two  (2)  per  tank 
Four  (4) 

One  (1)  per  tank 
One  (1)  per  tank 
Eighteen  (18) 


Discussion 


The  system  installation  appears  to  be  acceptable  subject  to  certain 
considerations. 

A fresh  water  sanitary  flushing  system  will  be  required. 

Location  of  Equipment 

In  the  Sewage  Sump  and  Ejector  Room  forward  It  appears  that  the 
following  equipment  can  be  fitted:  sewage  holding  tank  (sized  for  the  forward 
zone),  two  (2)  sewage  holding  tank  overboard  discharge  pumps,  galley/turbid 
influent  surge  tank  (sized  for  the  forward  drainage  zone),  three  (3)  surge  tank 
pumps  (one  per  Grumman  unit),  surge  tank  transfer  pump  (to  sewage  holding 
tank),  three  (3)  Grumman  units,  sludge  holding  tank  and  a sludge  holding  tank 
transfer  pump  (to  sewage  holding  tank). 

In  the  aft  spaces  - Auxiliary  Machinery  Room  No.  3 and  the  Issue 
Room  and  Commissary  Stores  - it  appears  that  the  following  equipment  can 
be  fitted:  sewage  holding  tank  (sized  for  the  aft  zone),  two  (2)  sewage  holding 
tank  overboard  discharge  pumps,  galley/turbid  influent  surge  tank  (sized  for 
the  aft  drainage  zone),  one  (1)  surge  tank  pump  (to  Grumman  feed  tank),  surge 
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Vessel:  GALLATIN  (378') 
System  No.  17  (Coin'd) 


tank  transfer  pump  (to  sewage  holding  tank),  one  (1)  Grumman  unit,  sludge 
holding  tank  and  a sludge  holding  tank  transfer  pump  (to  sewage  holding  tank), 

Dralnagcg 

Sewage  would  be  collected  in  the  sewage  holding  tanks  via  the 
maeerator  transfer  pumps  und  the  tank  would  be  dischai’ged  overboard  or 
plerside  via  the  overboard  discharge  pumps. 

Except  for  Third  Dock  drains  forward,  galley/turbid  drains  would 
gravitate  overboard  in  unrestricted  waters  and  to  the  influent  surge  tank  for 
transfer  to  the  Grumman  feed  tanks  In  restricted  waters,  Third  Deck  drains 
would  have  to  drain  to  the  influent  surge  tank  for  transfer  to  the  sewage 
holding  tank  for  discharge  overboard.  When  pierside,  all  G/T  drains  would 
gravitate  to  the  influent  surge  tank  lor  transfer  to  the  sewage  holding  tank  for 
discharge  plerside. 

The  sludge  holding  tanks  would  be  pumped  to  the  sewage  holding 
tank  for  disposal, 
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Vessel:  GALLATIN  (378') 


WMS  No.  18  GATX  Reduced  Volume  Flush  M/T  Pump  Collection/Grumman 
Flow  Through  System  for  Grey  Wuter/Inclncerator  for  both 
Concentrated  Black  Water  and  Gray  Water  Sludge 

Required 

308  gal.  (41  cu.  ft.) 

2,335  gal.  (312  cu.  ft.) 

285  gal.  (38.1  cu,  ft.) 

Four  (4)  with  Eight  (8) 

Thiokol  Incinerators 

Two  (2)  per  tank 

One  (1)  per  tank 
Two  (2)  per  tank 

One  (1)  per  tank 
Eighteen  (18) 

Discussion 


Sewage  Surge  Tank 
Galley/Turbid  Surge  Tank 
Fuel  Oil  Day  Tank 

Grumman  Unit  with 
Incinerators 
Sewage  Surge  Tank 
Transfer  Pump 
Sewage  Surge  Tank 
Overboard  Pump 
G/T  Surge  Tank  Pump 
G/T  Surge  Tank 
Overboard  Pump 
Macerator/Transfer  Pump 


The  system  installation  appears  to  be  unacceptable. 

For  the  spaces  available,  it  appears  impossible  to  locate  all  the 
equipment  required  in  an  arrangement  which  would  be  satisfactory  functionally 
and  accessible  for  operation,  maintenance,  and  repair.  The  addition  of  pumps 
and  eight  incinerators  presents  complications,  the  solutions  to  which  are  not 
readily  apparent.  However,  the  vessel  will  be  checked  to  determine  the 
status  of  this  proposed  system . 


A-  30 


* V.S.C.P.O.  727- 079/ 130c. 1639 


